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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a highly reliable semiconductor 
light emitting element having good emission characteristics and a long 
lifetime, a highly reliable semiconductor element having good 
characteristics and a long lifetime. 

SOLUTION: At the time of fabricating a semiconductor light emitting 
element or a semiconductor element by growing a nitride based III-V 
compound semiconductor layer for forming a light emitting element 
structure or an element structure on a nitride based III-V compound 
semiconductor substrate 1 where a plurality of second regions B having a 
second mean dislocation density higher than a first mean dislocation 
density are arranged regularly in a first region A of crystal having the first 
mean dislocation density, an element region 2 is defined on the nitride 
based III-V compound semiconductor substrate such that the second 
region B is not included substantially or the second region B is not 
included in the emission region 2 or the active region. 
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mi^m 1 5 1 ±mm 2 <offij^«oiE?ijji«i* 1 0 0 a< 

(fi*il 1 6 1 ±fe^ 2 wMtilcliiK^fb'l^?^ I I I 

[i«*rs 1 7 ] ±isB 2 (Dmm(t^^^n^--i}i(owm 

[fibril 8 1 ±mmi(Dmmt±m^2<Dmi^t(r) 
mi:i±mm 1 (T^jptsj^ii^-a i •? < , A^'^±szm 2 w 
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i^C0a:tlJ:'9 4 O/xml^Jil 6 0 fx m\^T±^ ^ t ^ 
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m2(D%mi^^h 1 0 0 umu±.%%rix\^^^z.t^w^t 

m 2 comm:^ X u±mm s (om^s^^-^^^ \^^:it ^wm 

itmms 3 1 ±m^'-mi^m^m^^^^\^'^x :^ h^-r 
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[ft*ii4 3 ] ±^mim^. I I I -vmit-^i^i\^m 

ffS^SfiA 1 X ByGai-x-y-z I nz A s II Ni-u-v 
Pv (fcfcL. O^x^l, OSySl, OSzSl, 
OSuSl. OSv^l, OSx + y + z<l, O^u 
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#:S^(iA 1 X ByGai-x-y-z I nz N (fc/cL, 0 
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ie^ULTv^s^fkit^?. I I I - vs^ft;-^!^4^''^f$sts± 
ic^itm^f-mm^^jfrn-r^mit^w^ I i i -vi^ifk-a-ii^ 

Sv^«c^i*-t-5'>4^< t t-oco±fBm2W^lt^*S^ 

lM*rl 5 0] |g 1 cosiZl$,$5{5:S-g^^-r2.ISB^B/j^ib 
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i§7t^T-Pit*ffM-r5^fk4^?F^ I I I -vmwi^m^ 
m-w-mt'-j^^^Mz^mwmitm^x'^<>x. 
±mmimm i i i -^rmit-tm^mi^&mff^mm-^fz 
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2 <DW-msiiL^i^=k^-r^mm(Dm 2 (75®ifig7)ssMii6^i; 
is?llL.ru^5^^t;feJ^- 1 I 1 -vmit-t¥!i^mi^mm± 
i,cm^m7k^:nm-r^mt^w< I i i -vi^^t:-^<feit^# 
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I I I -Vi^^b•e■^¥^^^*St5±^c«^^Ils!c?riii^i- 
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[gt*rl 7 9 1 ±mm 3 O^IifiJct:oa:flfiJitS^ 2 com 
i$.(Dm^X *9 6 0 /i miU± 1 4 0 jl/ mi^T:^ t i: ^ 

(If 8 0 1 ±mm 2 co^iiiic(7)^^$5{iL€^i^(i±fe 

108 cm'^\^y.±x^^zt^wmt'r^m^m5 8m 
nmm 8 2 1 ±12^' 1 <Dmm<D^i^^fiLmmt 2 x 

106 cm-2 i^T. ±te^2 0^liiEc7)¥^«nf5:^-S(i 1 

X 1 08 c n-i-2 j^±T^"fe6:i i:^#ig[<i:-t-6sS*3l5 8 

inmm, 8 3 ] ±fiEm* 1 comm(D^i^miKm^{t 2 x 

106 cm-^ i^xT. ±mm2(Dm^(DW-mr.{iL^^m'^i 

XI 08 cm-2j[^±. ±|E|g3(7)miDc<50^1^|nffiSrS{i 
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1X108 c m-2 J: J9 /J^^ < . 2x106 cm-^ X^:k 
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8fE^(0^^f$:^^coMit;^ffio 

im^m 8 5 1 ±ie^^{**^(7)fg't4mfeic7^)^'±fe^ 2 
10 [ft*:ii 8 6 ] ±^^m^m^<Dff^i^mmr>±^m 2 
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fj-h 1 0 0 um\^:x±nmx\.^^zt^wmt^^m^m 

5 8t£«gCO^^f$mT-(^OM3t^&o 

^i>4^< th=Lo<D±nd.m2(Dmm^Bs^m^^t^z 

I I I -vmit^^^m{^mmo:>y^i:^ y^ 
[IS*JS9 4] ^gitcJ: ^±te;^^ t'^Vt^^-'^tT^ 

^<t^ii$mc^i-^if*3i9 3mm(D^mi*m^com^j7 

[fi*ri 9 5 1 ±mm'^mm.<D^m^mit±mm 2 cofii 
fe5/j^e> 1 fim\^±mtix\^^^z t^m^t-r^m^m^ 

i$mm 9 6 1 ±mm 2 (ommfj^ h 1 ^ m)^±smfc 

50 f*^/j^/Sg$ti/:i±t£Sft:4^^^ I I I -vMfb'a^4^^^ 
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[ff*ii9 8 1 ±mmmm I I I -vmit^^^m 

frS^SJiA 1 X ByG a 1-x-y-z T nz A sn Ni-n-v 
Pv (tifzL. O^x^l. O^y^l. O^z^l. 
O^u^l, O^v^l, 0^x + yH-z<l. O^u 

+ v<i) yj^h^£^:it^^mt'r^mji^m5 8nm(r) ^o 
[is*ri9 9 ] I I I -vmit^^^m 

i^&UUA\\ ByGai-x-y-2 T nz N (fcfcL. 0 
^x^l. O^y^l. O^z^l. 0^x + y+z< 

umm 10 0] ±mmmif. i i i -vmit^m^ 

#f*aS(iAlx Gai-x-z T nz N (/c/cX. O^x 

8 mm(D^mi^m'^(y:>mm:^&o 20 
[st*rii 0 1 ] ±mmitmw< I I I -vmit^^m 

10 3] ±m^mit^m^it^^m^-r:^^^ z 
[if*Jiio4] ±m^mf$:m'^cim^^nmi'r'$} 30 

(it*:il 1 0 5 1 m 0O3pi5?|5{3:^S^^i- 5irSH^B;0^ 

(cie?i)Lrv^5^^i:!^?< I I I -vmi\L-^m^mwmwi 
±(c^^^t»it^ffM-r5mfb«^^- 1 I I -vjjKk-g-ifeii^^ 

5:tM^Sit-r5'>'j;< i t:io(0±IEI|2(7)^jS!c^iiiS^ 
fk^it^#j^f*:^/pfi)cft$ix/c±t5Mft;!^^< I I i-vi^ 

im^m 10 6] 111 <DiptJ»«ge^aE?rWt-si^^B/j^ 



e'icsm 1 comiiSci'twiteig 1 (DW-^xm^^x nm^^ 
w. 2 (nw-mxukm&^^-r ^mwiff^m 2 
jcia^)LTi,^5^fbfe^ I I \ -vmit^m^mwmis. 
±i:im^mm^Mmir^mt!^w^i i i -vjsft^ii^^ 

Iff 10 8] m 1 <D¥i!9^5:Pf&^«?r*-f ?)^a^B*- 
e>''j:5lil o^«4'«c±te|g 1 (DW-i^Xf&m&X <0 iS5v^ 

iE^^^tf^fl5^(c?tioT. ±ie^ft:#9?. I I I-VS^ 
(Cia?iJLTl/^S^ft:#3^< I I I -Vi^{t-a-#)it^^<$:Stg 

i!i*ri 110] 'i^^Bfj^h^^^m 1 <Dmwi'pi,cz<Dm 

ia^ULTV^SSIti^^- I I I -ViSfb^!i^^#f$:St5± 

jci^^^tit^fl^^-rss^tife^j I I i-vm\\L^<m^m- 

[IS*rl 111] ±fEm 1 coflJsgiJm^Sali-C-fc '0 , ± 

*^l 1 0tE«(7)^^^2lft:«^(Di^it:^fe„ 
IfS*l* 112] ,1i£a%/'J^ b 4^ 5^ 1 COffiilg't' (C C 
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it^m^mi^m*ii$.S:^h.tz±mmit^?^^ i i i -v^ 

i!s*iii 1 31 ^^Bfj^sb^£i>^i(r>mm'piz~ff)m 
^nLx\'^^mitmm I i i -v^ft;-a-!|^#^j9f$:stg± 
f^mr-iii&^tifz^m-i^m^-c-^'^x . 10 

[it*ri 114] ^1 (Tjspisjfiteaft^w-rssB^i'j^ 

±fem2co^Iii!t74S||Ke^(c•^^i^/J:^^J; 9{c±f54^^2»ft: 20 
[tS*ri 1 1 5 1 ^1 C02pj$,te^i^.g^;^t-S,^fB/j^ 

n 2 <n>w-mm±m&^m-r^mm<D'm 2 w«^*s^sij6<3 

m^m 1 1 6 1 mi (Dw^i^mnL^m^^-r^m^s^j^ 

m 2 (DW-mKiitm&^m-r^m.^i'om 2 (ommmwrn 

[IS*^117] ^1 W2pi^^Cl^^-S^*^5^fB-0- 40 

M 2 (D^^ti}Xf&^&=k^-t^mm(om 2 
■thiols Ltz^m{t^ytm'T-comm:)fmxh'ox . 

[t**il 1 1 8 J Hi co¥*S;^|ife^,K^^t-SiSB^B/j^ 
6'ie5^ 1 (omi^<Pl^±mm 1 <o¥*&:X|5(6agJ; l^v^ so 
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mmt:^tsmnmzr^'::,x , ^m^mi^mr^f^a^^titz 
(ig*3S 1 1 9 1 ig 1 (Dw-i^xm^m^^-t^^^Bt^ 

m 2 WJpJ^^Pl&^-S^^-r 51S»WH 2 ro®lS;4S«iiJW 

[IS*:3Si20l *gB%7i^e>^<e2>mi w^iSlc't^i-^toH 
1 ro^S«J: '5^^Bl4*sSt^tt^wll2(^tSi«*s«Iii«i(c 

1 c^m^x "9 ^^fatt/js^v^issfcrom 2 (ommtmmmz 

[f«*3Si22] m^io^hfi^mi(o^m'^\z~(DW, 
«»:Ji ^jSfiKft $ ntz^mw-mftm^xh-^ X , 

(li*rl 12 3] mi <^¥*S;|g{ia«^W-r5ISfB/J^ 
?>4^5» 1 60^«+(cJiiaM 1 J; 19 iSt^ 

IC ia??ij L -C V ^ 5 ^^-til ff^i5Sc-r S 

f*:Jl ^;xic« ^ * 5 r t ic J; 19 ^mwmi- ^S^it^ 5 J: 

[ftJiiii 12 4] ^1 <DW-^miL^S.^^-r^'i^^i)^ 

m 2 oo¥*s)e{s:s-s^w-r-5a^coH 2 cow€tmm&^ 
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[M*ri 12 5] Hi <DW-iijmiiL^-m^^-r^'f^^Bfi^ 

[M*ri 12 6] m\ (OW-i^X^mfk^m^^yif^^aii^ 
1 (^{illlc+l^iKII 1 (DW-mX^mmX "9 
H 2 (DW-V^X^m&^m-t^^^cDW, 2 cDMtei;6S«IiJW 

±K||2cotSJs!c;4s^Ke*)(c^*ti-/j:v^J; ei(c±Kiti#f$ 20 

[!t*^ 12 8 1 Hi W¥t^)^ffe^«^^-r S^a%7!i^ 

ib4-5HlcOM)SStf.i-±fSH 1 (D^i^iKf&^&X<Om,^^ 

tSH 2 (75fli|)c/4>#?ti- S - i: ^^tlif t -r S 4^#f$ig^=-„ 
I tS*iI 1 2 9 1 ,1$b1, /j^ b 5 H 1 (Tj^sisE 4> ^ coH 

±teH 2 <Dmm*'^mw^Mz-^-^tif£\,^x 0 [zm=Fmm.^ 

S^iSft^-tir. 50 
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ten 2 o^^;5s#?t-r 5 :i t t -r 5 ^t^^f^^^o 
[IS*!! 1 3 2 1 Hi <DW-mKiiL^js.^^-r^'^^Bt- 
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-Its c i: J; 0 ^^<^Sajt-r 5 J: Lfc^^ooKit:^ 

±fEH 2 (D«ai«^s||«6<Uc-^*ix/j:i, ^ J; ^ tc±fES*g± 

13 3] Hi co^i^$5{3£^-S^W-t-5)^B^B/j> 
b4^SH 1 ©fflWt'fiiffiH 1 n^n^MLWX. "9 
H 2 wsptsjlsii^-it ^W-r SlifcroH 2 CO^iJ^;6S^tMl]S^ 

t,zm^tiLx\,^^mis±izm^mm^m-irSi-t^m*^iii.s^ 

[ffi*^ 13 5] Hi <^^*9^^|i|&®«?r^-r2))e^BA^ 

ib^^SH 1 wtHt't'fcJiteH 1 J: 19 ili^ ^ 

icim L-x\,^^mm±i,cm^mm^mi^-ir^m ^ 

-tirS r t tc J: "9 ^^=-^i!iiS-r-5 J; 9 L-/c^^wi3ig:^ 
^^fligc ^ iS^I- 5 J: 9 L fc ^ i: 4- il^it i f ^ ^- 

[iS3i?ii 13 6] Hi (r>^mxmm&^^-r=bm^Bi>^ 

e>4^SH 1 com«'f'ic±ieH 1 coiptSj^liiSSg J; 19 
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15 

itmm 1 3 7 1 mi <D^^^m^&^m^^'^^Byj- 
h^si^m 1 (Dmm,^\z.±x^m i (ow-^^K^mm^ ^ 
% 2 (n^^x^^m.^^-t^m^<r^w. 2 ^w^tmmm 

[W^RiIl 3 8] 1 60^5i|6q^{::cco^ 

5 ^ <t C: J: f9 Pg^^Mit-r ^ J: 9 L^ciPg^i^^ffiJijt^fe 

1 (ommx, ^ '^^B^^tm^ ^isscoig 2 <Dmmtmmmc 

±teS«coffiS^/c(l^Sf5{cd-^/j:< t-ooo_hffi^2 30 

[ft *ii 1 4 1 1 ^1 (ow-mm^s.^^'T^yi^^Bi^- 
iiCEmLx\.^^mm^<i i i -vs^fb-g^^t^^^fis^ 

[ff^^i 4 2] mKow-mm^m^^-r^'t^^Bfj- 
m 2 (DW-mRiiL^jM^^-r^m^com 2 (Dmrn^mmm 
^iz^^m^f-mm^mf^-r^mtm^ r i i -vmit^ 

m-^tz{^nmz,(p'^j:< 1 1> — ^(D±mm2<D$Mm-^iE 50 



im^m 1 4 3 1 ^1 (D^^^xm^^^m-t ^'^^B^j- 

(^gE^|JLrv^5M^t:^l^y^ I I I -v;^fb-&4^*^ftS:K 

ti/jrv^J: 9{c±te^{l::4^?. I I I - viSfb-g^l^^^frS 

itmm 14 4] mi (DW-^x^m^^^-t^'^^B^)- 
h^j:^mi <Dmm^\z±mm 1 o^w-^xf^mmx «9 
m 2 (Dw-^xf>m^^^'r^m^(^m 2 (D$Mmmwm 
{zsmi.x\.^^mitmw<i i i -vmit^^^mi^mm 
±i:im^m^mm^mf&ir:bmt!^w^ i 1 i - vs^ft-g^ 

®^fc(i^gp(c/>;:t< th-—D<D±mm2<Dm^:^^^^^ 

[ft*ill 4 5] ^^^B7^)-h^j:^mi(D$M^^i:.Z(Dm 
iB^ULrv^5^fb^l^.^^ I I I -Vi^{l::^4^^#f$:£^g± 

i^cm^m'f-m^^mfi^-r^'mit^w< i i i -vmit-^^ 

±mm 2 (^mmyy^±m^mifmt/tm^(Dmitmmz^^ 

im^mi 4 6] '^^Byj^h^^^mi (D^M^'piz^com 
1 co^iigj: 'if^^Bmym\^^mm<Dm 2 (ommmm^^i^z. 

mmLX\^^^mit^W^i I I -v5^{t:^^^»f*S«± 

td^^^^itig^ff^/iSc-r^^fti^^ I I i-vmi\:^m 

^mtm^^'^f^s ^ titi^mi^^^m'^x^^ x . 
±mmitmi^< i i i ~vmit'^m^mi^mm(o^u. t& 
ffi^/c(i^aic/>7:c< t h — o(D±mm2(D$M^t}'^^^ 

itmm 14 7] mi cow-m^itL^^^m-r^'^^Bfj- 
h^£^mi (Dmm^f<z±mm 1 cow-mm&iM.^ ^m\^^ 
m 2 (D^^^Mm&^^-r^mm(r>m 2 <Dmm-m 1 
*-f^{cm 1 cor^mxmmmcEm l . ±mm 1 (y^^i^ t 
m.^-t^m 2 (D:^\^{z±mm 1 (^r^mx «9 /J^^ v^ig 2 o 

rflPiT^MiJ6^(ciE?iJLTi^^gib#)^^ I I i-vmit-^ 
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±mm 2 (D^\^<D±mm 2 <o®i^(o^ij;i»s^sw{c 7 

i-a^tiT. /J^o, ±fe^2(7)mftlc;5'^±tS*i^f*:^7t^ 

[ti*ri 14 8] Ml (D^^mm^^^^'ir^^^^^yJ^ 
^ 2 (oW'mmtL^&^m-r^m.m<om 2 <7)ffl«/j^^ 1 

K^-r^m 2 c7);^r^t::±fS^ 1 (DP^lPi J: ^9 /J^^ 2 co 

r«^Pi-e^MlJ6^^cg^^IJLT^/^^M^b^?< I i i-vs^fb-a^ 

^ttmmihi I r -vs^<b'^i^¥#f*s«i^±fsii2 

[ft*Ji 1 4 9 1 mi (o^m^Kmrnm^m-t^'^^Bij^ 20 

m 2 (D^^^i^^m^m-r^m.w^(om 2 (T^tMiiic;^^'^ 1 <7) 

m^-t^m 2 <D^m{z±Mm 1 (Dmmx ^^h^\^^m2<D 

^^mit&m±iz.m^m^mm^Mf^'r ^mit^^^ i i 
I - vmit^^^mi^m ^f&^^-^^zti^x^ 

±mm 2 (Djj\^(D±mm 2 otifeic(7)^ij/j^^s6^(:: 7 30 
'^<Dm^mmz^'^n^j:h^xo{^±mmimw< i i i - 

im^m 1 5 0 1 n 1 ^Sb^0/j^ 

^ 2 (DW-i^^m^m^^"t^^^com 2 (Dmm^'^m 1 00 
:*f^(::^ 1 (Dmmxmw\m^m^^\L. ±mm 1 c7)*f^ t 

K^-f^m 2 co^rf^ic±.tfi|g 1 (7)rsli5S J: 0 /J^^ v^lg 2 

rp1PMl:^MlJ6^{cia^^JLTv^^^^kft3^< i i i -vmit^ 40 
±iB»b^^^^i I I -vmit^<m^mi^mm^^±mm2 

-f, ;i»^o. JiiE||2 0Mfe5/j^Jife^?^f*|g7t«^OM7^ 
[It*ili 5 1] SSfB?!)^e>4^^lliofi«q^{c:i(DM 
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2 (D^f^CO±|E^ 2 CO$Ii^O^IJ;^^^e6^t:i 7 *JL^ 

^(Dmitmmi,z.^^tifj:\.^xoi^z,±m'S.itmw:i i i- 

1 (T^ffliDc J: <9 ^^gs^sttTO^^i. ^^^(om 2 offliS y^s^ 1 0:^7 
f^fcm 1 c/)rRll5iT^^MiJ6^(::iS^iJL. ±fa^ 1 (Dlj\^tm. 
^-t^m 2 co;^f^(c±tB|| 1 or^lPa J: ^9 /J^ ^ V ^^ 2 (DPpT 

^^f$:S*^_b{C^^^^tS*S:?f$^-r5Sft;^^. I I I 

JiiB^fb^^. I I I -vjKfi::^^^^f*S*S{^±ieil2 

-r. /J^o. _btS^2<D^Ji^^^)^_bte4^^:^{*:^7t*^(^ll7t 

15 3] ^1 

^ ?i ^ ^ 1 (D^m^ \z±MW, 1 J: "9 i« I ^ 

m 2 (Dw-mr.&^^^^^'r^mm(^m 2 (^mmyj^m 1 (o 
m.^-rhm2(D:^{^i,c±n^^i<Dmmx^^b^\^>m2<D 

mxh^x. 

.tmm 1 (ommyy^ 5 0 ^ m};x±xh 'o . ±mm 2 (d:^[^ 
(o±mm2(Dmi&(Dmyj^i^];i±^-^ti. /j-o. ±f£ii 

X 9 {c±tsMfb^^^ I I I -vmi[:^^^^m^mm±i:i 

umm 15 4] mi cowmmmm^^-r^'i^^Byj- 

m 2 (Dw-mm^^^^-r^mmcom 2 (Dmm-m 1 (d 
^^{zm 1 (omrnxmrn^zim ±mm 1 <7);^r^<i: 

m^-r^m 2 oo::^[^{c±ie^ 1 (T^PpIRI j: 19 /h^ 1/^^ 2 co 

PN^Pi-(?SM!JW^::gE^yLTv^^M{b^^m I i i-vmit^ 
^^^m^mm±iiz^^m^mm^i^m-r^mitm?^< i i 
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[If 15 5] mi (ow-i^xm^A^'^'r^'^^Byj^ 
[fs^rii 5 6 1 mi (Dw^m^Kmmm.^^'Th'i^^Bi)- 

^ 2 (7)¥i^^[5fe^S^^-r ^ItSccT^m 2 (7)^Ii5t^^m 1 (D 

u^-t^'m2(D')7mz.±Mmi(omm^^^b^\^^m2(D 

mWixmm^'^kzw.m\^x^^^^mtm^<i i i-vj^ib-g^ 

item 1 (/^r^lPi/;^ 5 0 )u mjL^±:-efe ^ . ±teMft;4^^^ I 

2(Omm(0'^Wi:^]^J.±,^'^7n. /;^o. _hteS 2 cO^ilE 
1 <50^SifiJc J: »9 m^B^^-m ^«i5rco^ 2 (DMi^;^^^ i <J0* 

5^ 2 (n^m:i±mm i oor^iPi j: *9 /J^^ 2 cor^i 
mxmm\ci^m\^x\^-^^m.{m^<i \ i~vm\t^m 
^m\^mu±.\z.^itm'=^mm^mff^-r^m\:.m^<i i i 

Xh^X. 

itmmi 5 8] f^^Bt-h^s:^mi(r>m^^\cz(Dm 
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2 (7);^f^tc±te^ 1 (ommx. 9 /h $ i/ 2 cop^i 

-vmi\:.^m^mwmr-it^^^M:i^m{^^itm'=f-x^ 

or. 

±teii 1 (ow\mt^^ 5 0m mj[^_LT'fe «9 . ±m^itmw< I 

I I -vi^fl::'&4^^^i$:St^(^±tEI|2co:^[^co±te^ 

2<0^1^(7)^lJ:d5l2^Jl^±^^;jX. /J^o. _Lfa^2C0®i^ 

I I I -v^{b^i^^2g[{$S«±tc^7t^^t«it^ffM 
-t^mimmi I I -vS^{l::^4^^«f$:g^^*^i^:5 

mitm^(Dmj&j7&xh<>x . 

20 ±l2^2CO^«;^^^«6<J(C7*JW±^^tt-f . /J-o, ± 

mm 2 (Dmmfy^±m^mw-mitm^com^mmz.^^ti 

[ft*ri 16 0] mi (D^^mm^m^^ir^'f^^Byj^ 

h^j:^mico$m^^z±mmi(7:>w-m^itL^&^ 
m2(D^mRi^L^m^^ir^m.^m^mtEi~^mm(^m 

30 -t^mitmw< I I I -vmit^m^mi^myy^f&^^titc 
^mp^m^m'f-xh^^x. 

±mm{mw<i i i -Vj6^fb'^#i^^ft:st^fcjit£m2 

[fs>i<ri 16 1] ^1 (DW-i^xm^j^^^-r^'^^^fj^ 
hfj:^mi (^mm^^:i±mm i (^^^^^te^igj: ^m^^ 
m 2 (Dw^mxm^^^mi~^mmm^mtEi~^mmo)m 

±.mm2annwy^mnm:i7^l^^±.^^tl'r. /j^o. ± 

4H^J:9tc±te^fb4^y. I I I -vi^{t:^4^*^ft:StS 

[fs*ri 16 2] mi (ow-^x^&mmii^-r^'i^^Bi)^ 
50 b/j:^^ 1 (om^^{^±.mm 1 (ow-^!Km^&x ^ 
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m 2 (DW-ii]X!>m&^^-t^m^^i^m^irhmmff>m 

[|»3Rril 6 3] JgB^BA^64^smic7)^iJ|g4n{cr<7)|| 

1 (Dmmx *) !^^Bmm^^m.'^^i^m^-r?)mm(^^ 2 

I I -v^^^l;^#Ji^^'a^tt:»«±^c^3t*^^^«at^Ji^fig■r 
s^^^:#9.^■l I I -vsifb^^^^f^e^^Dcs^itsr 

JiiEm2WW«;4S^«6^lC7x^tA±^*n-r. /J^o, ± 

9(c±te^it,!i^^- 1 I I -vmit-t^^m-it-mm. 

1 fiO^J^J: '9igB^Btt*5Si'^ii:lSt^{cJlffi-r-5^l^co|g2 
Itmm 1 6 5 1 Ml co2p*9te<i:56S^*i-«>/gH^B7!)^ 

I I \ -vmit^m^mwmm±\^^%m=i-mi&^mfi^ 

-t^mmw^i I I - vmit-^iiio^^mi^mirf^S:^^^ 

2 cofflitrorBiPii/js 5 0 ,1 mu±X'i) *) . ±ieig 2 

co^lt/is 1 *iy,±-^Sn, /J^o, JilEM 2 cofiMi^;65±te 

(bs*ii 16 6] mi (nw-mmm&^t^-r^m^mfj^ 
1 I I - ymit^m^m»mm±i^m±m'f-mm^wm 
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±tEm 2 CO«Ilfig(75 rallies 5 0 yu miJ;l±T'fo "9 , ±tE^fb 
4^?. I I I -V;^{l:^ife^j^{4:S16(c±fe|g2C0M^;4-. 

im-^m 1 6 7 1 Ml (/)¥*s?:>:iifes;s^w-t-SiSB^Bi6> 

I I I -vi^fk^ti^^f$:S*5±(^l§it*^tSitS-ff^fi)t 
■t^m.\m^.l I I -V®|<b^i^^j»#:g?rj*S$-a:5 
C i: i:: J: "9 i»«'^ft:^7t^^5rMiti-?) J; o Lfcil^^ft: 

±fEM 2 O^IilgCDrBm^S 5 0m miJXJiT'fo "9 , IMW, 2 
[M*3S 16 8] H 1 cO^i^^te^'it^^-r^lSs^s/j^ 

I I I -^m\t^m'=^mwmm±.^^^itm'i-mm.^MfS, 
30 I I -v^^fl::'&4^¥^^*Sffi^::Jlts^2o^^ife^/J^' 

50 I I "VS^{b^4^^#ftBtS±(c|gA^^-«it?rffM-r 
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±tim 2 comi^(^mmr^ 50 n mu±r'h •? . ±m^it 

tf«*II 17 1] m OipJ^$g{i^-^^^-rS^a^B7i- 

® 2 coipl^iHfiSit^W-rattftoo^ 2 ro^flteJc/J^i^MilS^ 
(cie?i|Lri>-5^ft^3F^ I I I -vi^fb^^^*f*:a« 
±.{zmi-m'M^m'fiiir^mitm^<i i i -vi^^b^ii^ii^ 

i^ct 9t-i±teM(t:;fe/?^ I i i -vi^ft:^q^¥#f*S«± 
[ IS*ri 17 2) |g 1 co5p)$)$5{S:^-;K ^ wr S SSb^b 

ffiSfc!i:ftg|5(C'>/j;< t t>— ooo±|E||2comiSg7'jS#ft 

im^m. 17 31 Ml w¥i$/:xiifeS;is^w-r 5*Sb^b^j> 

m 2 co^*S)^iiis-^^*-r^«?!^«ii 2 (o^iisS/iis^iija^ 
icie^lLri.^s^fb#)^- 1 I I -vs^ft;-^i^i#*^S« 

±uiiT-tMit^ffM-r-5)-^ft;#35F^ I I I - vmit-^im^ 

[iS*]S 17 4] Ml W¥^i^:^l5(&«S^*i--5igB^B/J^ 

m{tm*^i^^^nf:Li¥-m{¥m^x-h':>x , 

1 7 5 1 'i^isii^h^i^W, 1 coffilg!(4^lc - COB 
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SS^JLTt^-SMfkife)^ I I I -ViJl<k-g-!g5^j^ft:Stg± 

(c^^Wit^ffM-rs^fbit^^- I I 1 - vSefk^i^iti^ 

K \.tL^m{^m'i-nmm:>imx'ih^x. 

[s»*il 17 6 1 ffim^'^ C COM 

10 1 cofflig J; iiSBm/4>^v^1i^coM 2 <75f!ilDc^s^BiJ6<](c 

ga^ijLrv^^^^bl^?^ I I -vj^^k^ifei#?*{$sts± 
^c^^^^gig^ff^;S;i-5S^b^l^^ I i i - vj^ft-e-il^^^jg 

±te^{k#)^- I I I - vi^m-e-#)¥^3ift:SI5cOf^a5, 
ffi*/ci(i:ftgp{C'>/'j:< 1 1 — 3C0±t5M 2 (7)^i^;i5#ft 
/O^o. ±teM 2 <75fIJsE;4S±ie^^ft:^^coett^J|E 

Isi^if 17 7] Ml «¥*Sj^g&«;S^*-r 2)igBl.7'j^ 
^T^cSM 1 w^li^f lc±feM 1 (OW-mUtL^^i: 19 Jlii.^ 
20 M2(7)il2±*j^fiS;^SrW-t-€)1«^«M2CO^Ilgc;4S^ 1 CO 

::^fS](cM 1 (om^xm.mifiH^%imL. . ±fSM 1 co;^(S) t 
ia5E-r5M2co;*7(6]lc±taMi corplPii '9/h$i/^M2(7:. 
FBlPST-ji.aiJ6<){cgS?i)L-ri,^S^<t:!!^?^ I I 
i^i|^3tft:S1SJtfc^^«i£^ffM-r5S<lii^^. I I r - 

±IEM 2 (7):^(^co±tEM 2 C0^I^(7)^iJ;i5S^K6<j(c 7 
±-^4tV-r. /j^o. ±fEM 2 (Omit*s_hlE^ii[ft:^^<D 
?§'l±^H^l::-^*tL4^l^<t 9(c±iE^{|;i^^ I I I -vl^ 

[ft *3l 17 8 1 Ml ff^W-i^mtL^&^^-r^'i^^Bt- 

ib4^-5M 1 (om.i$.^\z±mm 1 co^l$)$5{>iS;SJ: 19 J^t^ 
M 2 w¥i*)tef4«;^^W-r5^«SccoM 2 cofptejTjSM 1 co 
;^[^lcM 1 roFBllig-c^Iija^jcie^ii L, JilEM 1 co:;^[6] t 
SM 2 <D^f|6uc±|EM 1 <^Fh1PS J; t) /J- ^ v >M 2 oo 
RflPi-r-^Miie^jiciS^ijLri^s^fkfe^ I i i-v^it:-^- 
1^^^f$Stg±(c^^tf|it^f^fig-r5^fh:^3R- III- 

40 ±fEM{b!^^- I I I -v^fL#i^^3?«s:Stgir±|EM2 
co:^[S)(0±IEM 2 (7>tii62(75^iJ^s^SS<)!z 7 :$:iLU±-^Six 

[M*:il 17 9 1 Ml ff^W-m^^m&^mir^m^t- 
hti^W. 1 co^J|g^>(c±fEM 1 (7)¥*S)^Pl6^SJ; "9 itii^ 

M 2 (n>^^xy^mm.-^^-t^m.W(o'm 2 co^jdc/jsm 1 co 

::^i*)(cM 1 coFBlHi-cjliijfi^ifcBe^ij L. ±fEM 1 co:^r&)t 
iSS^-r SM 2 co;^[6)»::±tEM i coFbIPS J; ^,^M 2 co 
FB-^llS-r-^SUS^jtciS^ilL-n^S^fbit^^^ I I l-vi^fk-& 

50 m^mw^^nz.n'i-mm^'ffm-t^mm^ i i i - 
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rStimi^ic^^tu/cCi^J: 9tc±t£Mfb4^^< I l l -v;^ 

inmrn 18 0] mi co^±s^i5is«'S^^-r^«SB^Q/j^ 

itS^-r^m 2 co*-[^{c±.t£m 1 60FflPi J; »9 /J^ ^ V 2 CO 

(D:^\^<D±um 2 (Dmm<Dmi^mwmc 1 ^i^^-^itt 

8 1] 'i^^^t-h-^S.^^^\(0%m.^\CZ.(0% 20 

1 (n%m,^ ^ '^^B^m^^ mm(om 2 <Dmwf^m 1 (d:^ 

mzm 1 (DmmxmmmzsmL. ±mm 1 ^ a: 
^•t^m2 cojj\^{c±mm 1 c/^r^^Pii: ^yh^\^^m2 (Dm 

^mwmm±{:im^m7^^mfiz-r^mim^<i i i-v 
±mm 2 (Dij\^<D±mm 2 (Dm^<Di^um'M^i^:i 7 

±^^n-r, /J^o. ±tE^2 0M^;^s±IE^^<$:^^(7) 

1 (ommx ^ '^^B'^y-m^ ^mmcom 2 (D$Mm:fjm 1 (dJj 
\^{zm 1 (ommxmwimzm^iiL. ±tm 1 ^^*^[^<i:a: 

5 m 2 co^f^(c±f5S 1 <7)raPi J: 19 I >m 2 com 

mxmm^'^i^M^^]Lx\.^^mitmw<i i i-vs^{k-g^#j 

^igf$:St^_h{c^^f^it^?f^/7Ki-^^f[:^?< I I I-v 
-r. /J^o, ±fEm2(7:)Si«/J^±IE^?gf*:^^C0fSt±Sii1ic 

nmm 1 s 3 1 mi (5O¥±a«5f5:«s^^-r5SgB^0/j^ 

m 2 (D^mmmm^m-r^mwc(Dm 2 cDmm-m 1 
i7\^{zm 1 corsiPiT^^aije^tcia^ij L. ±iEm 1 <d^[^ t 
Li:3?-r ^m 2 (D:^(^ic±iEm 1 (D^mx «9 2 (jo 

mmxmmmcEmLXh^^mimw^i i i-vs^ft^ 

4^4^^f$:S«±(C^^tSit^ff^/7jc-r6^ib^^?^ I II- 50 
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^mm-t^ xoiz i.fc^m»m^(Dm^ijmxh^x . 

±ISm 1 (Omm^^^ 5 0m m jM±T'fe ^9 . _htem 2 C7);^[p) 

(D±tm2(Dm^(^:^m'^i^\;x±^t.th. yj--^. ±mm 

[is*ii 18 4] mi (DW-i^miL^m^m-t^'^^Bfj- 
hK^^m 1 <o^i^*{c_bfEm 1 (DWi^mitt^mx ^ iijv^ 
m 2 (DW-^^\tLmjs.^^-t^m.m.(r>m 2 mmt'^m 1 (d 
;/7(^(cm 1 (Dmmxmmmzw.^\\\^. Jtism 1 o^r^ct 
lE^s-r ^m 2 co;^f^tc±fem 1 tjor^ips «9 /h $ i ^m 2 co 
mmxm.mmzMm\^x\i^^mitm^.i i i-visfb-g^ 

4^#:?g#:St^±(c^^«it^jf^/7K-r5Mfl::^^ I I I- 

V m\:.'^m^m»m ^^^/ss ^ Mz^mwm^xh^ x . 
±fsm 1 (Dmrnt- 5 o /X mj^±-cfe t) . ±Mmm^< \ 

I I -vS^f(::^4^4^?S<$:*«{c±iem2(7):*[^co±tem 
2(O^Ii§Jc(^^iJ/j^i*)^±^^n. /j^o. ±tem2(7)^ife5 

m 2 <DW-^^m^^^m'r^mi(om 2 (Dmmm 1 o 
::^r^(cm 1 or«ifsjiT'^iij6^{cga^iiu. ±.mm 1 <o*-f^i: 

a:3g-r^ig2(7)*rf^{-_hfe^ 1 (Dmmx^A-^\^-m2(D 
mmxm.m^kz.^m\^x\^^^mitm^<\ i i-vs^^b-g^ 

#?^2gf$StS±{c^^«it^f^;55ci-^^fl::^^. I i i- 

±tEm 1 COmmt'^ 5 0// mJL^JL±T'fe ^9 . ±1^^ 2 <50;^f^ 
<7:>±l5m2 0^j^<7)^iJ;^iSi7|s:j[^J:^^tt. /j^o. ±|Em 

[ft *rl 1 8 6 1 mi (OW-^Xmrni^^^-r^'^^Bt^ 
b/<c^m 1 (7:>®«q^(::_hf£m l (D^^xm^mx t9 

m 2 (Dw-^x^m^^^-t^m^com 2 (omm^^^m 1 <7) 

:*rf^(^m 1 <7)FBlllT-^IiJ6*j{ria^iJ ±fem 1 ^O^i^ i: 

B:^-r^m2(7):^f^}c±fEm 1 or^iPiJ: «9/j-$v>m2(7) 
r^mxmwm{c§mi.x\.^^mit^w< I i i-vj^^^b-a- 

vmit^^^^mf^m^^f^M:^titz^mi^m'f-xh<:^x . 
±mm 1 cor^ipi/j^' 5 0 ^ mu±xh ^ . i 
I I ~-ymit^^^^mi^mm^:i±mm2(D:^\^(D±mm 

2(D$MWc(Dm:^>X^U±^^tl. /J^o. ±tfim2 60^Ji|c 

im^mi 8 7] ;^H^a/j-64^5mi<5o^iigc^i{cz6om 



.1 * 
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1 <Dmi$.A 9 '^Fmmm^^mwc(o^ 2 (Dmm'^m i <^;^ 

|iBr'^iUW(cie?i|L-Ci^-£)^ft:4^^- I i \ -vmit-^^ 

^mi^mm±i:^m^mm^wi'fizi- ^mt¥o^ i i i -v 

±IBll 1 ooFBlPi/iiS 5 0m tn4il±T'*3 •? . ±IEII 2 co:^l6i 
2C0^it;!)S±|E^jStft:tg^K>e't±®ltf;i-&*iX'tV^J: ^ io 

i:i±timmw< I I I -vmit-^m^mi^mm±{zm^ 
(Sii;:^ 1 (Dmrnx-mmm^m^'i i <d:U(^ t a 

^-rsH 2 ro:^r6]ic±iE^ i wPbIIH j; 15 /^$^^||2 cord? 

mx'm.mmc§mLXh^^-mit'^^< I i i -vi^^k-g-ii^ 

i|i«f$aig±[-^^^«it^ffMi-S^fb!fey^ I I i-v 
I I - vS^ft;^!|^if^ft:aS(;±ie^2co;^r^ro±tfi^ 

2commA^s.\,^\zw<nzm'^fmzmj>i\Lxi^?)mim?^ 

mt^W<i I I -Vi^it:^#i^^t$:ji^;5)c«:$-a:5;^<t 
(c J; "9 il^^^f$^^SrtS)t-r S J; 5 td Ufc^2j|«:?g^FcoM 

±tE|g2coSI)t/j5^WS^(::7:*:2A±-^:SnT, Ti^o, ± 

J: 9 {c±fE^{b!^?^ I I I -Vi^fb^ifeii^^^ffStSitc 

itmm 19 0] ^1 o¥tt?^ii^s^*-r siSb^b/j^ 
2) n 1 w^is'f' {^±151^ 1 (ow-iijm^mm j; "9 iis v > 4o 

±mmitmm I I I -VJ^{b^#34^j^f$:Stg(cJbfEm2 
1§S*II 19 1] |g 1 (O^i^Xf&m&^m-t^^^mA^ 50 
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e>4^S^l»^ll§!c4^(-±fE^l<75¥*>)^PfeS-^J;'9iiil^ 

I I I -vmit't^^^m^mm±iizm^mm^wm-ri> 
±mm2<Dmmi'^^n^i^7:^iii±^-iti-r^ /j^o^ ± 

1 ^ {c±iE^{bi^^ I I I -vi^fk:-&i^i|i^<*:StgJt(c 

im^m 19 2] mi (Dw-t^xmm^^m-t^i^^fj- 

m2(DW-^xim&^^-ri>m.m'mzmis.-t^m^(om 

2 cotii^/O^si/ Az. w-mzm.mmzm.n \^x\^^^m\tm^ 

±mm.iti^?^^i I 1 -vj^{k-&#3#j^frstsic±feii2 
[it3ferii93] m^BA^hf£^mi(^mm'pi>zz(Dm 

J; (9 ^mi$^m^i:mmi-^ ^oi,z i.fz^m-P^m'T-'Dmm: 

±IEm2 0fIiS!c*>IIK6^{c7*iJIJi-^4tb-r, /J»o, ± 
[If*^194] m^BA^hfj:^mi<^mm'PizZ(om 

1 (Dmm.^<of^^amm^^m^mzmtE-r^m^com2 
(DmmA'^K^^^zw-mzm.m&oi:z^?i\Lx^^^^mm^^ i 
I I -vmit-^^^mi^mm±izm'iFmm^nm-t^m 
im^ \ I \ -vmit-^i^^m^mm^^titL^mw 

±.mm.\m^< \ I I -vs^ft:^ii^#i»(*:s«(c_hfeig2 

W^l|c;!i5^K6^(c7*«±^*tL-r, /J>o, ±te||2co 

19 5) m 1 (DW-miAtt^&^^-t^yi^^Bi)- 
n 2 <o¥*?)«s&^6;S ^*-r 5 m.mmzmtE-t -5 
I I I -viSfb^!i^^#(*s«±}c*^-«ig^fM-r5 




29 

I 1 I -vmi\:'^m^mwmwi±.kz.m^mT^^miiSi't^ 

m2(DW'^xm^m^^r^^mm.\^mi^'r^^mm(om 

±mm2<Dmmcor^m^'^5 0 um]^:k±xh^ . ±mm2 

umm 19 8 1 mi (ow-^xm^^m^^-r^'^^Bi^j- 
\ I I - vs^fb'&i^^^gf^/l/j^/^s^n^^c^^ 

l*:i^±^^ti.. /j>o. Jife^2 0O^I*BE^s±fE^^f$:^ 
9 9] Ss^B/J^b/cC^miO^Ijfiic^^tCCCO^ 
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±iEm2(7)^ilic(7)Pp^PS7i>^5 0 MmJ[^_b-T;^fc»9. ±15^2 

I I I -viSfb-&ifei¥^<*S«-btc^^=-Mi§g^iiJ^-r^ 
[|«*il2 0 0] ^rB/j^fb4^^^ic^m^*{^^oo|| 

1 (OMigcJ: *9.^gB^Btt;5s^v^a^ft:|^^cj^^ffi■r5^«^^^o«2 

±f£m 2 60fiJJ^(7)rp1Pi;ii^ 5 0m mJL^JiTfe 0 . ±tE^{t 

I I \-vm\\:.^m^M{-^mm^^%^w.2(DmMt^ 

[ffijRJS2 0 1] ^ico^J^^f4:^^S^^-r^,^jB^s/j^ 

II 2 (ry^mmmm^m-r^mwccDm 2 offlisgT^^^ius^ 
[m*3i2 0 2 ] mi i^¥i^$^{4:^«^^-r5*^B^B/j^ 

«b4^^m 1 offl«4^(c±tsm 1 co^iStefS:«^jg J: »9 i^i^ 
30 m 2 co^iSl^ji^^it^^i-^lgfciT^m 2 otiS/j^^^MfJS^ 

O(/)±fSm2C0^Il^?^)^#ffiL. /j^o. ±tsm 2 co^Itet^^ 

[ff*3l2 0 3] mi co¥i^^|5l^^S^^i-6fea^B/j- 
^^j:^m 1 (omm^\:^Aimm 1 ^o^i^^te^^it J: ^9 

m 2 <DW'i^xmm&i:^'r^mmcom 2 (ommmwrn 
±tem 2 (Dmm^^±m^mi^^ytm^(D^itmm{:i^^ 

lnmm2 0 4] mi(DW-^xm^^^^ir^'^^nf)^ 

i^z^mLx\^^^^mi^mm±i^^^m^mm^mm.-r^ 
50 *i^f*il;i)^;ifefi:$tt7t#2^f*i§^^^-e^o-r. 
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^i:5^i-5ll2(/):^l^^;l±.tBlll<DmPSJ:^9/J^^l/^ll2co 

±tE^ 2 0O:^f^(7)_LtB^ 2 c7^fii«0^fJ/j^*K^^tC 7 *:J^ 
i-a^tL-f. /J^o. _hil£B2cr)fllfiJc;^^±fE*^^f*|g** 

[is*ii2 0 8 1 mi (D^mMtLmm^^^^o'i&^Bt^ 
m 2 (DW-mniiL^m^m'r^m^^<Dm 2 (7)^iiiic;6=i|i 1 (d 
m.^-r^m2(Djj\^iz±mm 1 coppipij: '9/J^^^^^2^>o 

7Ji^^SWtC7:$:i^_t^^tL-r. /J-o. ±1511 2 (7)^i^;6S 

[is*ii2 0 9] mKD^^i^xf&mm^m'r^'i^^Bfj- 
m 2 (DW-^xmmji^^-t^mm(Dm 2 (/^^liiE/j^ii 1 00 
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m-^-t^m 2 (7)^f^{c±tB^ 1 oFelPi J: «P /h^ I 2 CO 

±^^tLT. /6^o. ±fe^2(7^^Ii|g/5^±t5¥^f*l§7t^ 

10 Tfe^^coMit:^?^. 

2 1 0 1 |g 1 (7)^i^^|5fe«;S^^-r 'S^ISb^b/j^ 

m 2 (D^i^iKm^m^m'r^mm(Dm 2 o^i^;^^^ 1 ct) 

ii:3St-'5^2<D:&f^{^±fB^l (T^r^lPiJ: t9/h^ v^^2^0 

20 ;6^^SW{^7*JL^±'^^^'r. /J-o. _hf£|g 2 co^Iisjc/J^ 
1 (Dmm^ «9 SB^Qt4;6S^V 2 1 CO* 

f^i::^ 1 <Dmmxmw\mz.wm _btB^ 1 co:^\^tm 

3c-r^m 2 o;^f^(c±te^ 1 (TDr^ii^H J: ^9 /]^^ i^ig 2 (Dr^T 

30 fet o "C, 

_hte^ 2 <D;^f^(Jo±teii 2 o^mm(^wjmm^^z 7 

*^^<50M3t::^&o 
[f**rl2 1 21 )SSJi-e>^j^§^lco®iSg4^{cr(D^ 

1 corplPM-r^^aifJ W(c:ifi^iJ L . ±mm 1 <:o:;^f^ ^ S 
5s-r^^2(7)::^f^}cJifs|gi cor^lPiJ: J9/jN$i^^2oor«T 

±m^m{^mm^z±t^m 2 (D:}j[^(D±mm 2 (D$Mi^com 

/j^^«WtC7*:i^±^^n-r. /J^o. _bf5^ 2 (7)^iJslc;^s 
[f«*Il2 13] ^1 0^i^feiiL^^it^:^-r^*£s^B/J^ 
50 *^[^tc^lOFBl|JiT'^MiJ6^(cifi^i|L. ±f£|g 160*1^^ 
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m 2 (oW'^mtLmm^^'r^mwi(D^ 2 commt^'m 1 
^mzm 1 corpif5ir'^Mij6^i:igd^ijL. item 1 (D:)j\^t 
n^i-^B 2 (7):^[p]i-±teii 1 (Dmmx ^A-ts^^m2(D 
mmxmmmz.^m l r i ^ a *a^i*s«_h(cig itm^m 

or. 

jiteM 1 (nmrnif^ 5 0 ^ mi^±r ^ *9 . Aim^mi^mu 

S 2 c03piS:^|$f&«';g;^:^-i-^^^(0m 2 1 (O 

Bi^'r 2 oo^f^{c±ts^ 1 (Df^mx ^^b^\^^m2(o 

±.mm 1 OPbIPSt^S 5 0 /z mJ|^±T'*? "9 . ±I5S 2 (7):^f6] 

cO±.tfim2co^IfeJ(7)^iJ/j=^ l^i^Jt^^ix. /j^o. item 

:)v\^iiZ.m 1 cDr^ipiT'^iijfi^tcge^fi L. ±fsm 1 (^^\^ t 

ffl^-r^l^ 2 oo:^fp){c±fem 1 cnr^^mx ^ /J^$ v>m 2 o 

mmxmw\mcnmLx\^^^^^mi^&m±{z^itml'm 
or. 

±tem 1 o:>mmyf- 5 mi^±r ^ ^9 . ±n^^mi^mm 
{c±mm 2 (/):^r^oo±t£m 2 (Dmi^(^wf- 1 
tt. /j>o, ±mm2(Dmm^'^±m^mi^^^m^(D^^ 
mmz^iititi:\^^ ^.t^ff^mtir^ ^mi^m^m'^Fo 
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[^{cm 1 (DmmxmmiiZEm ±te^ 1 (D:fj\^ t m. 
^-t^m 2 <D:^\^{z±mm 1 <Dmmx i 2 (ior^T 

mxmwm^znm t r ^ ^ ^?^f*:st^±{::i€7fe^^tiiit 

feor , 

JiisH 1 (JorBiPS/O^ 5 0m mi^±r {9 . ±tem 2 0:^1^ 

<59±t£|g2(7)Mi^<7)5^U/ii^l*i^_L'^^tt, /j^o. ±fem 

2(Dmm^±m^mii^^^mi-<D^^mmz^'^izf£i^ 

lnmm2 1 8] /ga^a/j^b/jr^^lCO^fei'^i-^^Olg 

1 (DmmX ^ Sam/ijS^l/ >1SifiC<50m 2 OOffiifig^S^ 1 CO*" 

f^tcm 1 commxm.mmznmL. ±mm i ^o^r^ t m. 
^-r 2 co:^\^{z±m^ 1 (ommx ^ ^h^\^^m2(Dm 

X. 

±.mm 1 (ommff^ 5 o ^ mj^_Lr ^ . ±m^mi^mm 

20 {::±ffim 2 60;^f^oo±te|| 2 0Q^lifiJcc7:)^iJ;6^ i *J^±^^ 

im^m 2 1 9 1 mi oo^i^ii^fi^it^ wt-^SiSB^B/O^ 

2 (D^iilg;^^SvM:i¥tT(:i^giJW{Cgd^iJ Lr 

^^^co$ait:^fer o r . 

30 JllEm2 6O^Iigc;0^||g6^^;I7*i^±'^^tl-f. /J^o. ± 
tern 2 (7)mJ|£/jS±tfi^^f$^:)tm^(7:>|g7t^Jfei(C^ 

[it*Ji2 2 0 ] mi (/:^w-mm^}K^m'r^'^^sfj^ 

2 (omWf- S V ^ (c Wn mm ^ is^u l r v ^ 5 ^2»f$s 
m±^c^itm^m^^mr&'r^^^mi^m^^^f&^^titz^ 
?^f*i§*^^rfeor, 
40 ±fE^^f*««{c±fBm 2 (ommmmmz 1 >i^j^±^ 

(fg*3S2 2 1] m\(r>w^^xi^^m.'^^^^'i^f^i}- 

%2(DW^'^xim^^^-t^m.mcmzm£-t^m.mm 
2 CO mm-h- 5: V N d Ip^T ^mij 6^ tcid^ij l r v ^ ^ f*:s 

50 *^T-coKit:^&rfcor. 
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umm 2 2 2 1 n 1 co^i^^pisffi-s^^-r ^«g^B/j^ 

^ft:|g3fe^^T*feor. 10 

m^(omm:^mx^^-DX. 20 

tell 2 (7)^Iil6/j^±tB^^-f*^7t^^CO|§7t^Jl5S 

1 coffiigcJ: ^,^g0^B'l4;6^^v^ii:^t^{:iMffii-^1t^(7)^2 

±te4^^f$:s«{c±tem' 2 (omw^mmm^z. 7 30 

[i-i*ri2 2 5 1 mi (DW-^mM^J^^^-r^'i^^Bi^- 
2comit/J^'5:iMC¥tT(C^gijW(cia^iJLTV^5^23f*S 

T'fo o T . 40 

±tB^2 60^SifigCOPp1PS;6^5 0 /zm«±Tfe»9 . ±iem 2 
[It*ri2 2 6 1 ^1 <JO^i$l¥^e^^^^^-r^?igB^B/J^ 

«b^c5B 1 (o%m^kz±M% 1 J: 
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±IE^2CO^i«<7)Pp1PS/0^5 0MmJt^_bT'fe«9. ±1^^© 
f*S«(:i±ISB2<7)^ilgc75^1*:yA±^^n. /J^o. ±te. 

[fi*il2 2 7] m\(D^^Xmm&^-^'r^'^^Bf}- 

2(Dmm'-s.\^^i'^wff{zmwm{c§m{^xi^^^mi^m 
itm^(oU^:^^x^^x . 

_hlS|g 2 <Dmi$.<r>fHmt^ 5 0 /z mJ^±T'^ »9 . ±1211 2 

i<D$M^x^'^^Bi±:^m\^^m.mmzmtE'r^mwc<Dm2 

±mm 2 oo^jigctT^reiPi/^^ 5 0 ^ mi^±-r^fe v . ±mm 2 

co^isE/jU^J^^-^^ix. /j^o. Jitg^2oofli^g/j^±ie 

im^m2 3 01 '^^Byj^hfj:^mico$M^'pi^^:zcom 

±IEm2COm«<JOFHlPi:dS5 0 MmJ[^±T'^b'9. iie^t^iS 
f^Sffi ±fS |g 2 CO® fel i*J^Jt^^ti. /j^o. ±te 

[if*ii2 3 1] mKDW-i^miiL^m^mir^^^Byj^ 
m 2 (DW'mm^^^^-r^mm(Dm 2 (D$MW)mmm 



(20) 



2003-124572 



38 



37 

oO±te||2CO«ttg/5>#?SL. /J-O. JilE^ 2 <D^^;^iS 
[I»*ri2 3 3 1 MlcT^^l^j^Pfe^g^^-r^^Sa^a/j- 

(it^js 2 3 4] mi (DWi^xmmm^m-r^'^^Byj> 
m 2 (DW'^Mmm^^'r^mm<Dm 2 coMfeic/j^mMij^^ 

ooo±ts^2(D^iig(7i^#i4L. /j-o. ±mm2commfj'^ 
im^^M2 3 5] '^^Bfj^h^j:^mi(Dmm'pizz(om 

I ^ J: -9 (::ig^®i«lc^iij^*i-5 J: ^ L :: ^ ^i^m tir 4o 

[fS*3l2 3 6 ] ,^Hl,/j^b^tC6Ml<50m«'^tC :100m 

EmLx\.^^^mi^mm±{^m^mm^mm'r^^mt^ 

m yj^S: ^ titz ^mitmi^x^'^ x . 
±m^m{^mm(D[^^^^ i^^'^fzi-^^mzcp'/j:< th- 

[if*ii2 37] m\ (DW-^miL^&^^-t^'^^Bij- 50 



e^/cC-sm 1 (Dm^'^kzAimm 1 (ow-i^mtLm^x, 

m 2 co¥i^«cffi«-S^W-r ^^SictT^m 2 o®i|g;5sm 1 (7) 
;^f^{cm 1 (of^mx^mmmzW.n\^. ±tem 1 t 
lE^-t-^m 2 1 <Dmmx, «9 /h $ v 2 

±fem 2 <D^\^(DALt^m 2 (Dm^cnntmn^iz 7 

AL^^tl-r. /J-O. ±IBIl2cr>«ig;0S±fie*^i*:^^co 

[fw*:ii2 3 8] mKow-^mtLmm^^-r^'i^^Bi^^ 

6 4^-51^ 1 (7)^Ife54»fc_bKm 1 (DW-m^iiL^mx 

m 2 (ow-i^nrA±^i^^m'r^m^o:>m 2 <Dmmy-m 1 (o 
:^\^\zm 1 (ow\mx^mmmzw^m\^. ±mm 1 (o^^^t 

m.^ir^m 2 co:^f^ti±tsm i (DW\mx ^ /h^ ^/^m 2 <7) 

mmxmm\znm\^x\.^y^'=^mwmR±.\zm^mm^ 

/jS^K6<){17*Jl^±$^tL-r. /J-o. _b|5m 2 (7)®i^;5^ 

[ft ^ii 2 3 9] mi (D^^xmrnm^m-r^m^sfj- 
hfsi^m 1 ^w^^\z:tMm 1 (^^t^j^Pi&^s j: »9 

m 2 (D^^i^iKf^mm^m-r^m^com 2 (Dmm-m 1 co 

m^-t^m 2 ^o*^^^c_bl5ll 1 (^raPi j: *9 /h^ 2 <d 

ff^/TS-r 5 ^^f*® ^ -tt 5 r <^ J: *9 ^E^f*^-^ ^ 

±tBl? 2 <7);^|^<7:)_bte|| 2 COffli^<D^I]75^^S6^tl 7 *J[^ 
±^^tlT. /J^O. _btem2(7)^ligc/J^±tE^?^f*«^(/:> 

i^^®:^-r 5 J: 9 iiZ Lfc c ^it^m<^ -r 5^#f$^^co 

im^m 2 4 0 1 ^1 Oipi^^pggjg^;^-^;^,^ 

m 2 (ow-^xmmi^^^-t^mmcom 2 co^iigc/j\ig 1 (o 
:h^\zm 1 cor«iPir'^iy6^tiia^ij ±ism 1 o^riPi ^ 
m.^-t^m2(D:^mziLmm 1 (t^p^ipsj: ^9/J^$l^m2(7) 

i)mm^\z7i^\^M.'^^f\.-r. /j^o. ±tsig 2 cotiit/j^ 

[ig*rl2 4 1 ] 'i^^Bt^ht^hmi(OW$.^^:i:zo:>m 

1 co^iic J: V) 'i^^^\^f)m^ ^m^(Dm 2 (ommi^'^m 1 <d:^ 
m^zm 1 oorpiPiT^^Mij^^tcid^u L. ±t^m 1 <b m. 
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±^^ti-f, /j^o. ±Mm2(o^'^t^}c,%^^m^n=^<o 

[ft *JI 2 4 2 1 ^b^b/j^ 5 |g 1 t^mfel 4» \z. z. (Dm 

1 (^mfei J: ^ '^^B'\^f)m\^^m^(om 2 (omwr^m 1 

^-r^m2 co;^f^tc_bl5^ 1 or^lPS J: *9 /h$ i/^^ 2 (Dm 

±m^mi^mm^^±mm 2 (D^\^<D±mm 2 (Dmm<Dn 
^mnm^T^u^^-^ti-r. /j^o. ±mm2(Dmm^^ 
±m^m»m^(Dm^mmi<^^-^thf'j: \.^zt ^i^m t -r 

im^m2 4 3 1 mi (DW-m^{^L^^m^^ir^'^^^yj^ 
h^j^^mi (Dmm^^:i±.mm 1 co^^^miiL^^x «9 ^sv^ 

ig 2 (DW-mmmm^^ir^m.^cDm 2 (ommm 1 

:*-f^tcm 1 oor«1Pi-X:'MM'J6^t::iS^'JL. ±feil i (D^\^t 
m.^'T^m 2 (7):;^[^tz±i2m i <Dmmx *9 /h^ 2 CO 

±tell 1 0Or«1Pi/j5 5 0m ra^J.±.X^ ^ . ±IEII 2 CO*f^ 

2(7)^a«:^^±fS¥#f**^o&tt^Iigc(::^^n4^v^j^ 9 
i: ^W^tir7^^mW-m^(Dmm:^^. 

tf**rl2 4 4] m CO^i^|5feS;S^^-r^.^£B^B7'/^ 
b^cC^m 1 c7)fPfe1c^(::±tB|g 1 ^o^i^SHfi^^iS J: ^9 iili^ 

m 2 o:>W'mn\tL^]S,^mir^mwi(Dm 2 (DmMLtm 1 (d 

iES^i-^m 2 (7)^fp]{^JLtSII 1 cor^lPS J: ^9 /J^ ^ i 2 
tl. /J^o. ±tem2(Z)^|iiljc/;=^±teH^#f*:^^oettmi^ 

[ff*rl2 4 5] mKow-mxmmm^^ir^'^^Bt^ 

64^5^ 1 co^5i5lc4't^±fSII 1 (DW-'^Xim&X ^ 

m 2 (DW-i^xm^^m^m-rhm^(Dm 2 <Dmw^m 1 
^■f^tcB 1 c7)PBiiJi-C'«iij6^(cid^ij ±tem 1 <D:^m t 
m^-r^m 2 (D:^\^{z±Mm 1 (T^r^iPS j: ^9 2 
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mm-r^ x^{c Lti^^^t^m^(Dm^^mx^^x . 
±mm 1 (ommT^^- 5 0 m mi^ jir-fo . ±mm 2 1?):^!^ 

oo±tem2(7:)^Ite5(D^ij;6^ 1 T^Jt^i-^^ti. /j^o. ±te^ 
2<JOfiiigc/J^±tE¥#f*^^coffittMfe1ctc^^^ 9 

[ff*ri2 4 6 ] rnKD^i^xf^mm^^-r^'^^B^j^ 

^ 2 (D^i^xf&^m^m-r^mmcDm 2 1 to 

10 :}7\^i^zmi(Dmmxmwm^cEmi.. ±mmi(D:^\^t 
^m 2 (D:^\^{z±mm 1 (Dmmx 'o^\-^\^^m2(D 
mmxmwm{z^mi.x\^^^^m{^mm±i^m^mm^ 
wm-r h ^mi^m ^-f^M $ titz ^mwm^x ^ o r . 
±mm 1 (Dmm^^^ 5 0 ^ mi^i-r^fo ^ . ±i5¥^f*s« 
2 (D:}jf^(D±mm 2 (D$n^(D^w 1 ^i^^-a ^ 

/J^o. JiK^2cD^IfeJ;6Siit£^#f$*^c7)?g'+±fSi|$c 

1 <D$M^x ^'^^Bmjm^'m^<Dm 2 (Dmmt-m 1 (oi^ 

3S-r^^2(7);^f^(;iJifal|l ooF^fSlJ: »9/^$v^m2corB1 

mxmmmzm^\ii.x\.^^^mi^mm±^zm^mm^m 
m-t^xoi^zi.ti ^mi^m^<Dmm:^&x ^ o r . 

1 or^Pi:^^ 5 0 ju mi^±-efo «9 . ±fEll 2 <d:^\^ 

co±tem2cDM«(7)^!]/jU*:i^Ji'^^ti. /j-o. item 

2(DfIisjc/J^ilt£*2^f$^^(^i^ttffi«i^ 9 

30 [i#*i5 2 4 8 ] '^^Byj-hfj:^mi(Dm^^izz(Dm 

\^{zm 1 orpiPiT-saijfi^f^iB^u ±w.m 1 <^:^f^ ^ a: 

^•t^m2(D:^\^{z±mmi<Dmmx ^9/J^^l^m2c7)w 

±fSm 1 (Dfi\mt- 5 0 M mJ^±T^fe ^9 . ±IE*«f*S*g 

tc±ts^ 2 o:;^[^(7)±ts^ 2 cofiigc(7:)^ij/6^ i ^i^i-^^ 

/J-o. ±tS^2(7)^Ifejc/J^±te^?^f*:^^<7)?SttMl§e 
40 [fS*rl2 4 9] mi (^¥*9te{4^>K^W-r^;^^B/j^ 

b^i^m 1 oMfeic^^(:i±te^ 1 (Dw-mm^js.x ^m^^^ 
m2(DW'mnitL^m^^-t^om^^^m^'&i¥.'rh^^(Dm 

X »9 ¥»f$^^-^Saig-r ^ J: 9 Lfc¥»f*:5g^*(/)iSig 
±fsm2(DMil!c;0^^K6^(:i 7*J[^_b-&^tt-r. /j-o. ± 
' J: 9(::±te^^f$:St^±i-^T-^Ife5^ilj^i-SJ: 9(c:l 

50 fz:Lt^w\^t-t^^mi^m^(Dmi^:^'^o 




(22) 
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Inmm 2 5 0 1 mi CO^i^e^^^S^^-f ^jge^B/J^ 

^ix-r. /J^o. ±iE|g2co^Iiie/j^±tB^#($:^^cofStt 
tt/i \,-zt t-r^ 

2 5 1] mi (DW-i^x^fh^m^^-t^'i^^Bi)^ 10 
1 mm^^'^^ALmm 1 o^i^i^pfe^-s j: »9 

tern 2 (Dmm-±-t^^mA^m^(D^mm\c^^t\>^s:\^^ 
fzzt ^wm t-t^ ^m{^m^(7:>mmjj&o 20 

[is*ii2 5 3] '^Mifj-h^j:^mi(7:^mm^{cz<Dm 30 
1 co^Migcj; ^9 ffS^B'mm^^-^m.mm^m&'t^mmcom 2 

±fem2(^^iiic;i)^^se^jtc7*i^±^^n-r. t-^. ± 

1 (n%m,^'o'i^^B^i)m\^mm^\z.'m£-t-^mk(om2 

^ri-r, /;^o. ±ieS2oo?Ii|!c/p±fe^#f$:^-?-c/:>fttt 
[If *xi 2 5 5 1 mi <;o5pi*jte{S:S;*iS SrW-t-^^Sfa/j^ 
n 2 (ow^^miLmm,^^-t^^mMmz.m£'t^^m^(om so 
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2<D$mf)-K\^^i,cwnicmmm^nmLx\.^^^mPf& 

:^mx^'oX. 

±Mm 2 <om^<r>Ti^mt^ 5 0 ju mJ!^ji_bT*fe I? . ±Mm 2 

m^xhr^x. 

±mm2(Dmi^<Dmmyj^5 0 um];i±x^^ . ±m^m 
i^mm^^±mm2(Dmm-i^&s±^i^ti. ^-o. ±m 
m2(Dmm'^±m^m{^m^<Dm\^mmiiZ^'^tifj:\^^z 

[|»*ri2 5 7 1 HlO^l^jXPfe^^S^^-r^SB^B/j^ 
^ ^cC ^ S 1 (cjiism 1 (DW-i^xm^^m J: t9 V ^ 

2<Dmmy^:K\^^ii^wii-i,cmwimz.um\^x\^^^^mi^m 
■^mxh-yx. 

±mm 2 (Dm^(Dr^mff^ 5 0 ^ m^±xh ^ . ±feii 2 
<Dmmr^i^^±^^ti. /j^o. _htfi^2o^isic;^5_hte 

tS±{c^-?-fIi55^®:^-r^ J: 9 (c uyh :: <h f ^ 

2 5 8 1 Si (7)¥l??7^|Sfe«S^W-t-^*g0^B/?>^ 

mi^x^^x. 

±mm 2 (Dm^cor^^miyj^ 5 o ^ m\:j.±x^ ^ . Jite^^ 
{^mmi,^±mm2(Dmm-i:^i^±^'^ti. /j^o. ±m 

[ft*ii2 5 9 1 '^^Byj-h^^^mi(7:>m^^{^z(Dm 
i<Dmmx^^^^Bmm\^^m:mm:im^ir^mmo:>m2 

jiiE^ 2 (o^tscorsipg/i^ 5 0 M mi^:x±xh ^ . ±mm 2 

<Dmwy^i^\^:x±^^ti. /j^o. ±mm2<Dmm^±m 
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m<t-r5^^(5os^ig*a;o 20 

[fi5Rri2 6 2] ^lCD^*9K{i«'it^Wr5;1SfH/j- 

^54^611 1 cORii55+{c±te|| 1 (DW-i^miiL^^X "0 iiii/^ 

la^ij L T I ^ ^ SS± * ^«it ^Sr 5 ® ;5jcfi ^ 
tSll2co$Ii^;6^#ffiL. /J^o. ±IE^ 2 OOM^?!)- jblS^ 

[fg^rs 2 6 3] mi (D^i^xf^mm^^-r^m^Bfj^ 

6 4^ ^ m 1 + { c ±fe^ 1 w-i^x m^^mxK)M\^^ 30 
^ 2 (DW-mxm^i^^m'r^mm<Dm 2 cofifei/j^aiije^ 

[IS*!! 2 6 4 1 n 1 (DW-i^xm^j^^^-r^'^^B^j- 
m 2 c7:)^i^i^P(&«s^*-r 2 (Dmmmwm 40 

^ f§ 14 « ( c ^ ^ ti 4^ I ^ ^ i: ^ ^ <t -r ^ ^ ^ o 

5 <i: ct »9 ^-^-^iait-T ^ J: 9 

X'h^X. 50 
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±tB^2(7)mi§E;6^±t£^^^7)fgtt^Ij^^-^^4^/J:l^J: ^ 

±m^x^^x. 

te|g2(7)ffli]gc/5^#^tL. /j-o. ±tBI|2C0^I^;!i^±te^ 

M 2 (D^i^mamm^mir^mmcom 2 1 o 

mmxmmmzmmi.x\.^hmm±^zm'f'mm^mfj&-t 
m^(om^^:^mx^^x. 

±mm 2 <D:fj[^(D±mm 2 commco^umm^^^ 7 

±^^tt-r. /J^o. ±ffi^2(7)^IisE;6^_Lte^^OSttM 
J: 9 L/C :l ^ ^ -t-^^^i7)Mig::^fto 

m^m 2 6 8] ^1 oo^i^igfi^^it ^w-r ^Sb^b/j^ 

^ 2 (7)^t&tef5:^'«^^-r ^^SSSCCO^ 2 OO^Iit/jS^ 1 CO 

:^\^{zm 1 tT^r^lPI-c^aiJWiciifi^i] ±mm 1 <7:)^r^ <t 
fiSS-r^H 2 (7:>*-f^tc±tfi^ 1 (T^rplPi J: 0 /h^ 2 o 

r«i Pi xmm ^ bb^'J l t v > ^ mm ±\cm^mm ^ nj^-t 
^mt-fi^^^thfz,m^x^-^x. 

6^(C7;$:j^_L^^tL-r. /j^o. JLIS^ 2 ootji§!c/j':±fe^ 
[|f*il2 6 9] mKOW-^xm^J^^mir^m^Bi^- 

m 2 (D^miKf>m^^^'t^mm(om 2 (omm^^m 1 co 
:^7i^(c^ 1 <Dmmxm.wmi^cnm\^. ±mm 1 (D:*r(p} <i: 
m^-r^m2(Djv{^{z.±mmicommxKi^h^\.^m2(D 

±fSm 2 0:^f^O±tS^ 2 cr)ffii^CO^iJ;)S^W6^(C 7 

J: 9 (c±ES1S±(c*^-Migc4'ili^*t-^ 
[i»*:3l2 7 0] ^1 (^^tS^Pfe^it^^-r^SB^B/j^ 

m 2 (D^i^xmm&^^ir^m^(om 2 (ommy^m 1 (o 
:^mcmi(ommxmwm{zum\^. ±t^mi<D:^\^t 
m,^ir ^bm 2 (o:}vi^{z.±mm 1 (Dmmx ^^h^\^^m2(D 
mmxmmiiCE^^\\\^x\^^^mm±{zm^mm^][mir 
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-5 ® 75 ^ « ^ n /c ^ ^ -t:- o r . 

1 (om^x ^ B^B^m^ ^mm<D^ 2 (omm^m 1 co:^ 

±mm 2 (D^\^<D±mm 2 (D$M^(^^umm^ii^ 7 

^'r^m2(D:^\^{z±m^i(Dmm^^d^^\^^m2(Dp^ 
mt>f&^^titzm^x^ox . 

W{c7*j^±'^^tL-r. /j^o. ±mm2(Dmm^^±mm 

^ CO ti^Iigc i c -g- ^ n /ci: I ^ ^ i: ^ ^ -f ^ ^-f-o 
[ft*:rl 2 7 3 1 ^1 coipt?j$ERS;S^^-r ^SSh^b/j^ 

::^f^(c^ 1 a^f^mxm\\mcm\\ ±15^ 1 co*f^ <h 
la^i"^^ 2 (o^\^\z±.my^ 1 orapi j: <9 i.^^ 2 

±fe|g 1 opp^pi/j.^ 5 0 /z mi^±-C'fc 19 . ±ffim 2 co:;^f^ 

(7)±IEm2C0^IteJcO^iJ/P /J^O. ±tfi|| 

2 7 4 1 mi (ow-mmitL^m^m-t^'i^^Bt^ 
m 2 (oW'mmm&^mir^mm(r>^ 2 <Dmm^-m i <5o 

mmxmmm^EmLx\.^^om^R±{^m^mmi:mf&'r 

^m:^-f^S:^tltim^X;h^X. 

m2co-j7\^<D±mm2(Dm^s.(Dm^i:=^&^±^^ti. ip 

o. ±fS||2(^^Iifi5c/j^±fe^-?'(7)SftMi^t^'a*^4^i/^ 
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mmxmmm\^mm\^x\f^^mwL±.\z.m'^mm^fcm-t 

^m^fS.&^^^ r (c J: (9 ^^^Siit-r ^ J: 9 L/^ 

_hfsm 1 (r>mmi)^^ 5 0 )u mJ^±T*fe *9 . ±fS^ 2 oo::^f^ 

2 7 6] H 1 (oW-^X^^m^^ir^y^^B-f)- 

II 2 (Dw-^xm^j^^^^^mmo^m 2 (7)^iigc/j^ii 1 
*r[p]f^ii 1 (Df^mxmmmc^m ±Km i (/):^f^ t 
m.^ir^^m 2 (D-fj^ciMW, 1 (ommx ^A^^\^^m2(D 

^ g /tJc 5 $ ti> /c ^ ^ -e o T . 

20 ^2(D:&fp](7)Jite^2(7)fIifig(:0^iJ/j- l^jL^Ji^^ /j^ 
±12S2(7)?Ii§!c/jSjifs^^(7)Stt^lgc{C'g-^n/j:i> 

[!S>t^il2 7 7 ] 1 ^7)^iJfilc4^{c- 

1 cofiiftEj: «9 '^^B'\^tm\^^mm(om 2 comm'^m 1 
^i-hm2 (D^mz.±mm 1 comm^ ^9 /h^ 2 t/^r^^ 

m^f^S:^^^ r <!: J: (9 ^^^^^"T S J: 9 L/c^ 

30 ±tB|| 1 ODPelPi^^ 5 0m mU±Xh ^ . ±1211 2 

(7)±te^2oom^lc^^^iJ/jU*:i^±'^^n. /J^o. ±te^ 

1 co^s^ J: ^9 ^^^B\^^m^^mm<Dm 2 (omm^^^m 1 
[^{zm 1 t7)r«^pi-r^iijw(ciE^ij ±tBii 1 t m. 
3^-r^^2cD^r^(c±ism 1 (ommx. '9/J^^v^^2cor«1 

m2(D:^r^(^iite||2(7)mi^(7)^iJ/j^ i:^JW±-^^ix^ /j^ 

[IS*3I2 7 9] m 1 (/)^i^$5fe^S^W-r^igB^B/J^ 
m2 0O¥i^^fiS;ft^W-r^LE^4;^tc^lS-r5^icco^ 

50 ig-r^ J: 9(^U:rc^^<o®}ig;^}!fe-efooT. 
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[f#*rl2 8 1 1 ^1 (7)¥i&^i5fe«S^^-rSfefB/0- 

[M*ii2 8 2 1 ^1 (7)^ia^pi6^^;g^w-r^«S0%/j- 

2 oblige A^5:i.M:i¥tTl::aiiJ6^{cia^iJLri>5S«±f:i 

[|f*ri2 8 4] SH^,/j-^?^jr^m<om«'f'(::::<^» 
i\ /j^o. ±te^2(^«iifi!c/j^±fa^^coffii4®j«(C'^^ 

[st^ri 2 8 5 J mi cow-mm^&^'^-t^'t^^Byj- 
^ 2 (nw-mutL^m.'k^-t^Dmkmz.w^'t^w^(r>m 

2 comi^yj^Si/Mcq^tf tc^IiJ6^(cia^iJ LT\/^^S1S_L(:: 
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^^^«it^JfMi-^S^/?Scfi$ii:5 ^ <b J: ^9 ^^^M 
±Mm2(n%m^(nWimt^^ 0 iixn\^j.l.'<:^^ . ±te^2 

[ii*5S2 8 6 1 mi (ow-^mtL^m.-k^'t^o'i^^^ii- 

10 II 2 (7)^i^te{S«'S^^i-^iE^t^{^5iffii"^^^(>om 
2<o^Iigc;0^^v^{:I^^Ti:l^MlJW{:li^^']LTv^5£«±tc 

^ff^/iJc-r ^ S ^ ;?X7t ^ ^ -e o T . 

±f5m2(7)ffii]SoorBlPi/jS5 0 Mml^i:r'fc»9. it^S^ 

{C±iEm2 60^Iigc;i^ 1 2^i^±'^^tL. /J^o. _bt£M2 0 

[If 2 8 7] mi C0^1$?^j5|6«S^^-r ^.1gp^0/J^ 

m 2 (7)¥i^^f5ii^>g^^-r^ii:^m{cMffi-t-5^^com 
20 2 (7) /j^ Jul ^ m=T sMij w { c la^ij L T 1/ ^ ^ ats _h f c 

Jitem 2 (Z)$JJ^(7Drp^Pffi;6^ 5 0 ;Lz mJL^iiT^fet9. ±12^2 
^D^ii«;6Sl*J[^±'^^t^. /J^o. _Ltem 2 (7)fIfe5yjS±fe 

(IS*II2 8 8 1 m\ (OW-'^^Vh^m.^^'t^'i^^ut- 

hfj:^mi <omi^^iz±w.m i (Dw-^^xmrnrnx o 

30 m2(O^i^^j5fe^^S^:^i-^ii:^:!^lC5i?it-^^aac0 
2(7)^IlISc^^Sv^(c^^T^^mMlJ6^^::ifi^^JLTV>>5St^^ 

±mm 2 (Dm^(^mmyf^ 5 o ^ mj^iT-^ *9 . ±testg 
^c±tem2(7)^Ifejc/J^l:^J^±^^tL. /j^o. ±tem2o 

[IS*rl2 8 9] ii^B^s/j^b/cC^mi -(T:)^ 

1 (D$mx ^ '^^Bmm\^^m.mmzmtEi~ ^mm(r)m 2 
comwf^i^^y^±^^ti. /O^o. ±tEm 2 <7)fiifiic/j^±fe 

[IS*ri2 9 0] ,^fB/j^64^6lliroMJ«!c^>(C-ro|g 

50 ^m7k^w}i$.-r^mA^f&-M:^titzm^r'^ox. 
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[0001] 

[0 0 0 2] 

[0 0 0 3] Lfc;5^oT. #^f*^^C0S«(i. 

<h'<D Pfe^^it /jMS I > t (7) ^ ^ <t /J-^ ^ n ^5 n ^cC-tf 

^yj^ibxh^o 

[0 0 0 4] tZ^X\ G aNi,Z.iXm^tl^Mit^W<l 

xi^n^ - tifmm^s:m.^^(omitm^ t x^xcomm-/)'^ 

-tX^Z^it^^ ^-V^ (LED) :Joj:t>'^>gf$U' 
-if (LD) t>^^fb^tLTi/^S„ 

[0 0 0 5] u/j^L/j:^-b. mtm^^i I i-Vj^fb-g^ 

c4^^"(7)^ft:^^, r I \ -vm{\i^m^m-^tw\mx^j: 

x^^^no z.t{zx.^%hKhmtmi(<i I i-vi^ 
[0 0 0 6] \^tif)^ox. ^^<omi-f^m\:mi?<i i i 

[0 0 0 7] Z7Cl^X\ ^^mm(0^\^^^\tm^<l I I 

~vm\t^m^m^m^R(owkmiimt\.x\'t. ^m2o 

01-10230 7 ^<^mzi6\^^X. Mft/SftOO/Sfi:^ 
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[0 0 0 8] 

001-10230 7 ^<i^mz.mn<^thf:it$.m\±. 

m(om^tt^^^\.x^'o . \^i^^hnx\^&mm(Dmwy^ 

I I -vmit^^^mi^m^fi^S:^-^x^mwm^. m 

^mi^u—^(Dm^m±'^mm^±(Di^T^m\^-x\.-fz^ 
[0 0 0 9] L/c/j^oT. z.(D^my)m^\^xo t-r^ 
20 mmit. m^m^yj:t^(D^m^^§,itf-xmmi±hm<S:m 

[0 0 10] x.^-'%^mz{^. z(DmMm'^v.x.o t 
-t^nm\^. ^^t-§,m'X\tm^hm^<&m^(o^mw 

[0011] ^ p>{:i-jS6^(c«i. z.(o^m/)m^i.^o 

30 (Dm^:^xv^^(Dx ^^j:m^^^Miizm^^'t^zty)^x 
[0012] 

m-r^t. »:(Dt^^x^^o ^^m^i-x. ^m2oo 
1 - 1 0 2 3 0 7 -^^j^m^im^ ^ntzmmco^^^Mi:)i 

40 nmL.x\^^^&m^'^%^^t:^>x^. miKm^mmf^<D 
[0 0 13] z(DX'?fj:mm^m\^^x^miti^—^^j:t' 
^m^. mmiz^^'t^MiK^^mcommm'=F{zRi^ 
^t^^^o icofci^(D^mz^\^^xm^ m^^n ofz'^ 

[0 0 14] irfj:t>^. ±Mo:>mm\z:jt6\^^X{t. iS^RS 

^ mm mzm.m^^^:ztt-x^ ^ztt^^. 

50 ^coifi3^iJ{ci£i:-ca^(^i^-< fo-Si/Mi 




(27) 
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[0 0 15] ±feco^ffi{i. 

-7- ( c ffl ir 5 W TiS^X ^ih^&(Dmm^n^oZ.t 
[0 0 16] -r/j:t?-b. ±.tmM^M^'t^^f:L^{z^ r 20 

{zM^\]Lx\^^^mm^<i I I -vis^k-g-ife^^^f^sts 

±(c:|§7t^^«ig^?f^;7)c-r^Mfbfe?< I I I -vmit^ 

ig-r^ Lfz^^mi^^^m^<Dmm^mxh^x . 

LfzZt^m^t-t^ h(DX^^o 30 

[0017] ^m2<Dmmjm«mc^^tif^ 
tn. m^mi^<Dmm^myr-m2(Dmm^^±iic^^ 

^:y:7^(7)ffi®^7t{i:ftgiUc^2o^IS/6^a#i-5m'a'^ 
[0 0 18] af$^^{c{i. ^2(r)mm:^m 

mmm^imxnn ^titzu^^t. m 2 (ommtmwm 
xah^^K mm^xitfj:\^^§mxnn htifc^^T^ t^^ 

[0 0 19] m^$Mm^. mmmzi-tM:^wi^tz{tiE-)7 

^tlb<7)Sl^fC^r^-rS— ^(7)i2fi <i-ioo> 

2 0> *(^(C^tTT'^^o 50 
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[0 0 2 0] l:v^^cps-t-6r:oco||2<7)®^corBmfo 

i:Til(m5:^'^> — 2 0 fx miy_h^'5l/Mi5 0 
/i mJL^±fo^V>{i 1 0 0 ju mJ[^±-e^'5o :i<:0^2C0Sl 

h^nW.t^h<r>{^^^\^tj:\i^t^. — 1 0 0 0 ju m 

m\o^n^tm2(Dm^t(Dm\z\^. mi(ow-mu 

[0 0 2 1 ] ^2 (Om^(DWm^. AM^^tCfi 1 0 M m 
JW± 1 0 0 4x mJt^T. J: 19 A^6^(Cli 2 0 /i m W± 5 0 

2 0 0 ^mUTX^±^ < . J: 19 AM6^t-(±4 0 M mJ^ 

±1 6 0 M mi^T±^ < . mhMmmci-te 0 u m^± 

1 4 0 Ai mJWT::^^ 

[0 0 2 2] m2 (omm(ow-mniiL^m^-M^mci-^m 
i(Dmi^<DW'i^m{iL^m^2x 1 0^ cm-z^T. m2 

<D$M^<0^m^itL&^&i'^ 1 X 1 08 c m-2 }^J.±Xh^o 
^{caiXlO^ c m-2 J: i9/h$ < . 2X10^ cm-2 

[0 0 2 31 ^m-{^^im^(o^it%m,\^. ^mun^ 
•W)-M\^^w,2 (r>%%mz. J: ^ m3m ^ K-ih r ^ 7t i^'^ t c . m 

2 1 u mj^_b. WM\Z.\'X 1 0 ju mJ^±. ct "9 

$?iStCtl 1 0 0 )u mi^JL^t-To ^ 3 (D%mLt-^1^-t'^^m 

-mM'k'k v.xmmwitim'k^tx.^^mi^'t^w. 2 mm^t^^ 

\ uxx^^J.^.. J: '9»^tc(:ii 0 Mml^±. 
\ZWM\Z\% 1 0 0 M mi^Jt.±gf-ro H 3 <:0$IiS;!i-???t-r ^ 

m^^. mi%:>wM\z\'t. ■:^v'7 4y''>knM^^\^x%m)m. 
v'y>(-:f(nm^-^^fz.\m.^m-^xx.<. ^0*1 ti^. 

[00 2 4] ^T-^Ii^(7)|if|S^{l, ^^^Ifeitl^ 2 (;Ofii 




(28) 
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^tb7t^fb4^^^ I I I -Vj0^il::^i^*2gf*:^fS<D;^^^ 
[ 0 0 2 51 Mft:4^^< 1 I r - vi^fb^4^^#f*S«fc 

S^6^{C(iAlx By G a i-x-y-2 T nz Asu Ni-u-v 
Pv (fc/cL. O^x^l. O^ySl. O^z^l. 
O^u^l. O^v^l, 0^x + y + z<l. O^u 
+ v<i) t^^fSi^O ^ J: ^ Af*6^t::fiA 1 X By Ga 
i-x-y-z I nz N (/c/cX. O^x^l. O^y^l. 30 
O^z^l. 0^x + y+z<l) t^hi-S:'0 . ftMS^tC 
(iA 1 X G a i-x-z T nz N (i^cfcL. O^x^l. 0 

^2^1) t^hf^^. m{tm^<i I I - vs^fti-^^^^^ 

[0 0 2 6] :i(O^0^(7)|g2c7)|g0^Ji, mi<7)^i^S5fi 

o^-ti:< tiyr.<><Dm2(Dmf^^'^^m.m^^tj^^i^m^c 

[0 0 2 7 ] :Lo:>^mco^S(^:^^mit. micoW-mRiH 
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(7)SiJ«7ismij6^(cie^iiLT</>6^iki^^ I I i-vmit 

<t ^l^t^ <^ -r 5 t> CO 

[0 0 2 8] z.<Dmmo:>m4(D^mi-x. mi(DW-mxm 

u^^mx ^m\^^^2 (DWi^xm^^^m-thmmc^m 2 
(D$MmmmmcnmLxi^^mit^7^< I i \~vmit 

[0 0 2 9] zco%m(7:)m5comma. mi<DW-^xf^{h 

te^s J: »9 2 <DW-^xm^m^mir^m^t<Dm 2 
(ommmm^ii^^-smi^x^^^^mim^i i i-vj^fb 

mw^itmi^xp^^o 

[0 0 3 0] :Lcomm(Dme(r>mMi'^. mi(DW-^X^& 

<Dmmmwmcmmi.xi^:^mtm^i i i-vi^ft; 

:Lt^wmt-r}bi:,(Dx^^o 
[0 0 3 1 ] z(omm(Dm4 ^ m^^xif^eco^mi:^ 

[0 0 3 2] ^6O|§B^(7:>^7c7)5g0^(i. $SB^B/J>6/.C5m 

2co^I^§g^^mlJ6^^cis^|JLrl^^^^b1^^. I i i-v^^ 
fb^ife^^f$»«±tc|g7t^^«it^?fM-r6^fbfei,?> 
I I I -vmit^^^mi^m^F&M^^t^zt^zJ:^^ 

mi^m^m^irmmir^ xo^^ Lfz^^mi^^itm^o:>m 
it::^ffiT'fooT, m2(Dmmmwm^^^n^j:\^^xo 




[0 0 3 3] Z,(D^m(Of^S(Dmmit. m^B/)^h^j:^m 
$;^xycmi::il^^ I I I -vS^ft^*fei^«f*:S«(0;^^^ 

[0 0 3 4] :zo:>mm<Dm9(Dmm^. '^f^Byj^h^j:^m 
[0 0 3 5] ^(^^0^601^7. ms^xxim9o:>mm^^ 

[0 0 3 6] ooMP>^i:i. ^ i <o^*SI^ 

(i^^S^W-r^SB^a/j^^/c^^^ 1 compile i (dW-^ 

2(o^mtmmmz.^m\^x\^^^mtm^<i i i-vs^ 

9icL/c:i h(OX'h^o 

[0 0 3 7] z.(D%m(om 1 1 (ommt.. m i (D^^m^ 
2(D$Mm:^mmm^nmLx^^^m.it^w<i i i-vg^ 

oT. ^fbl^?. I I I -vi^fb^^^^^Sf^n/j^/ic-^^tt 

ti^itm7?< I I I -vmwL^m^m^mmco:^^ \f 
w-m^x^h. 

[0 0 3 8] rco|^0>^(7)|gl 2CD|§0^(i. 
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2 0®i^;6S^IiJ6<j{cia^iJLri/>^^{l:4^^ I I I-Vj^ 

mtmihi I I -vi^{t:^i^^W*:S*Scoig®^/:i 

W^t^^h(ox^7oo 

[0 0 3 9] z.(Dmm(ow>i ^(o^m\x. mi(ow-i^x 

10 ^Pil^itJ: D^Sv^^2^D^^S^[5fe^S^;&i~^1gi5r(7:)^ 
2oomfe5/i»^^aU6^{ciS5^i]U-Ci^^Mfbfe?. I I i-Vj^ 

[0 0 4 0] ^(Dmmcomi 4(Dmmi~^. ^ico^ts^ 

20 ^te^^it J: «9 iiii/^n 2 (ow-^xm^m.^^-t^m.^(om 
2(ommmmmz.^m\^x\^^^mtm^i i i-vj^ 

?tc< <h t^oo^2 0fiS^^/e^^ii:i^^lr'grtp^fR.^t::?'n' 

oT. mm^.i I I -vj!S{i:^ife^^f$:ii7)s/ss$n 

I I I -vmit^m'^m\'^m!^(0:^^ b"' 

wm^x^^. 

[0 0 4 1 ] -(Dm^n(Dm 1 5 (O^m^-X^ ^ 1 CO^i^^ 

Xim^XKimi\^^m2(OW-^M&m&^^ir^^W(om 

2<Dmmmmm\zmm\^x\*^^m.\tm^\ i i-vj^ 

I -vm\t^^^mwmt-f^'^^M:i^m{^m^x^^ 
T. mitm-^^i I I -vi^fb'^4^¥2Sf*s«co$^®^fc 

{i:ftg|5(C'>nc< i: t-oco||2(7)^Jiiig?5s:(^?£-r5:i<t^ 

w&it'r^h(ox'h^. 

[0 0 4 2] :LCDmm<Dmi Q(D^m\'t. m^Bt-h^^^ 

40 ^2CD^i|lc;^>s^M!j6^t:igfi^iJLTV^^^{b4^^ I I i -V 
oT, m2co«i|K?&5^K6^(c:^^n/.f:i^J:9(c^^fli|ic 

[0 0 4 3] Z(D^m(Dmi 7 (D^ma. '^^B:^J-h^j:^ 

m2(Dmmmw\mcm\\\^x\.^^mitm^i i i-v 
50 I I -vmit-^m^mi^m^f^M^-^. K\.^{cmm-r^ 
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[0 0 4 4] ^(ommcomi sa:>^m\'i. ^^B/j^e)4^^ 
m2mmi^mmmz.u^\\\^x\^^hmtm^<i i i-v 

[0 0 4 5] z.<D^m(Dmi o-^-mi 

S h^V-v^^^^c^ifom^JiJ* h^>v?^^ (FET) 
-^--^D^^^^-r 4^'— ^ h^>^v^^^ (HBT) <^J:9 

[0 0 4 6] 0—^1 8(Z)|§0^(C:io^/^ 20 

(C^t^ig^Cfi 10 0m mi^±gt-ro ^ 3 ^ 

m^x,v^m^mm.^^^-^j:^^^o\z.-t^o :lz.x\ ^ 

[0 0 4 7] Z.(D^m<Dmi ^(DmFil-^. W>r(r)^^^n 30 

:;^i£rfcor. ^2(7)W«c/j^^K6^(:i^^n?:ei^J: 9tc 

[0 0 4 8] r.OO|§0^(7)^2 0O|§P^{i. |glc0^i$)te 
ffiS?S^Wi-^J®0^B/j^e>?i^^ 1 1 C0q^*9 40 

i^^^mi-xh^o 

[0 0 4 9] z<Dmn(7:>m2 KD^ma. ^ico^t^fe 
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[0 0 5 0] z(Dmm<Dm2 2€0^mi-±. mi<^^i^x 

2mm.tmmmz.w.-^\\\^x\.^'h^m^mR^\z.m%m 

li'^X^^^X. ||2^7)^Jigc;6^^S6^{c^^;?^/irv^J: 

[0 0 5 1 ] r.C7)^P^<7)M2 3(7)^P^{±. ^ 1 O^i:^^ 

^>4^< ^ tz:o(7)m2coffiifig^s^^Li:/^^^tf$i»i^.^tc 

[0 0 5 2] z(Dmm(Dm2 4(Dmma. mico^i^^ 
2(DmmmmmzMn\.x\-^^'=^m^mm.^\z.^%^^ 

-So 

[0 0 5 3] :iC7)^0J(7)||2 5(7)^0^(i. )i5Sa^9/J-^?tC5 

ig:frftrfeoT. ^2co$Ii^?^^|ISWt::'a^;tx4n^J: 9 
[0 0 5 4] C<7)^0^<7)^2 6(7)^0^fi. 

t:->'^''^tT9 ^dJ: '9ffi^ig^n7tr.^^#m<^i" 
[0 0 5 5] ZC7)^B^60||2 7<7D#|PJ{1. Sg^B/J-b^^^ 

II 1 - (Dm 1 <7)tij^ J: t9 SSB^Btt/j^^i/ ^mm.<o 

% 2 (ommmmm^m^\ uTv^5^^»^*s«±^cM3t 
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[0 0 5 6] -<Dmm<Dm2 S<Dmmit. IllCO^i^te 

^^cm^mm^mmi-^x o kz. x^tz z. t ^wmt^^ t> 

[ 0 0 5 7 ] Z(Dmm(Dm2 9(Dmm^i. IllCO^i^lS 

< th~-^(Dm2mmL^'i^^m.m^^t^mnm\:if^^ 
X. ^m\tmt^f$,&^thfz^m^mm(D::^^'7^\f>'^^ 
^po-t\z.x^m&^Mzz,t^mmt'ir^ ^mw^m 

[ 0 0 5 8] ^(ommcom'^ o(omn{±. mKow-^^R 

2(ommmmmz.w.m\^x^^^'=¥^mi-^mu±.\zm^m 
^ ff^ i5)c-r ^ '=^mwm ^mz ^mwm^x h o 

2(DfIil!c/p#?S-t-6^ ^^#tt<t-r^ h(DXh^o 

[ 0 0 5 9] z.(Dmm(^ms i commit, micow^^^x 
2(Dmmmmmz.w.mL.x\.^^'=¥'mw-mm±.\cm^m 

^2c0^ig^;6^^®Wf^^^^/j:v^J:9(ri^ig[f$:£« 

±.Km'^mm^m'&'r^x o \z i^tz r t ^^mt-r^ h 
coxh^o 

[0 0 6 0] z.(D^m<o'm^ 2(Dmm\x. mxcow-^iK 

< t h=io(Dm2<Dmm^'^^mm^-tts^mnm\::-r^^ 

X. ^mimyf^r&M^titz±m^m-i^mm(D:^^'7-< i:: 

:y^^'^no ^t^zx^m^^tifzzt^wmtir^^^m 

[0 0 6 1 ] zcD^mcom 3 3(Dmma. m i (dw-^^x 
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[0 0 6 2] :1CD^P^(D||3 4C75^P^(i. Se^e/j-b^c^^ 

10 J: 0 iz. i.fz^mitm^m^(^mm:^^mx 

feoT. |g2C0MiS;^^^S6^tC'g•^n/.^:v^J: 9 i-^^® 
il!c^®:^-r^ J: 9 L7t <ir ^W&.t't^ h(OX^^. 
[0 0 6 3] Z.<DmWi(Om^^(OmmX. ^^mfJ-h^J:^ 

m 1 (D$Mm^lz :i com 1 (O^ifejc J: 19 ^?S^(75 

m 2 <D$Mmymmmi^^n^^^\Lx\^^^^F^mi^mm±i^m^ 

^tT e) C <t J: »9 Mit ^tx^fz^t^W^t^^ *^f$ 

20 ^^T-fe-So 

[0 0 6 4] -(Dmm(Dm3 ecD^miX. f^^B^-h^J:^ 

m 2 (Dmmymwmi^um Lx\.^^^mi^mm±iizm^ 
mm^Mf^^ ^ ^mi^m f^M^titz ^^mi^m^ x^^ 
^^mwmm(D^m'Xfzixnmz{}^^j:< th--:>com 
2 comwf^^^-r :5 r. t ^m»t'r^h(^xh^o 

[0 0 6 5] :i(Dmmcomi 9—^3 6 tC:iol ^ 

I I -Vmit^^^mi^(Di^3:yj\ ^/l^-ymM (wurtzit) 

30 «i£. x^-m'o\z.a^:}j^B^,(D^^^Bmm^m-t^m<D 

^?^f*:, f^iJx.(^ZnO. a-ZnS. a-CdS, a- 

c d s e/^,^^'T'foo-rt j:< . ^h{z.m&<D'^^Bmm^ 

[0 0 6 6] z.(Dmm(r)ms 7(Dmmix. ml(D^^mr. 
ixL^^^m^^t^^Byj-h^^^m i (omm^\cm i cow-i^ 

2(7^mmmmmzM^^\Lxi-^mm±^::.m'¥'mm^m 
m'r^m^F&S:^'^^:it{zxDm^^mm'r^xo 

Lfc^^c7)Mit:^i£T'feoT. m2(Dmmmm^^::.'^ 

[0 0 6 7] z.(Dmm(Dms scD^mifX. mi(DW-m^ 
2<Dmmmmm^mMLxi^^mm±iz.m^mm^m 

m2<7)flj|E^Si£^ii:^^^ti^^$R^f;:©oT. S/^^/^icS 
^tifzmm<D::<^^4 ^i^'^^-'^rro :Lt{zX^mm^ti 

fz:it^wmt't^m^xh^o 
50 [0 0 6 8] z(Dmm(^m3 9<Dmmix. mi(Dw-mr. 
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[0 0 6 9] ^(D^m<Dm4 0(D^m\^. ^ICO^i^J^ 

z t^W0.t'r^h(DXh^o 
[0 0 7 0] z(Dmm<Dm4 1 commi-^. mi(ow-^x 

2<DmW)mmmz.nm\L.xi^^mm±icmi^mm^m 
[0 0 7 1 1 z.(Dmm<7:^m4 2<Dmm{'i. mico^i^x 

[0 0 7 2] ::co|^9^o^4 3co|§0^(i:. igQ^B/j^^/j:6 30 

[0 0 7 3] Z.(Dmm(OW^4 ACD^mi-X. 

(om2(Dm'^^'i^sm,u^^ts^mum:^r^-:>x . g/j^/^Sc 

w,2(D%mtmm^\z.m^\\^x\^^^mm±.\^m^mm^ 
mm.-t^mt^fSi^^Mzm'^x-h^x. ^m<o^m'^ti 
\±^mz.^}^fsi< th-'-:>(o^2(omm^^^'r^:Lt^ 

[0 0 7 5] rcO^0^<7)|g3 7~^4 5 0|§P^{C:Jol> 50 
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^m^wm^ m^m^T-. ^%m^. 
nmi-^^if) ]±.mM^. mmm^. it^m^ 

mmm^. mmm^. %^m^. mmwm^. mi^ 

Z,tt^X^^o ®^^h:^^^^WCoV^T^±. #iJx.f^Journal 
of the Society of Japan Vol . 103.Nq. 11 (1995)pp. 1099 
-1111 -^Materials Science and Engineering 641(199 
6)i66-173(cr?l^^tifct>co/j:<i:\ ^<(Dh<Ot^^^, 
[0 0 7 6] ::(^^0J(7)^4 6(7)|&0^{i. ||l(7>^tS$5 

2(Dmmi)mmmz.R.m\^x\^^^mi\:.mif<i i i-vm 

it*feT:^feoT. m2(Dmm-'=^mW'm^m'^(o^itm 

[0 0 7 7] z<Dmm(Dm4 7 (Dmma. mico^i^m 
itL^^m^m-r^m^Bfj-h^ji^m 1 1 <dw-^ 

2(Dmwymmm^§mi.x\^^^mit^^<i i i-vm 
#ffiL. /j^o. m2(Dmmy-^^^i^mitm^<DmmMm 

[ 0 0 7 8 ] Z(D^m(Dm4 8(D^mi'^. mK^w-i^x 
2(7:)Millc//^M^J6tl(:lia^iibr^/^5M^b#J^^ I I i -vm 

it:^ft-rfcor. m2<7)^iifig/^^^^f*^7t*^ooiiptfii 

[0 0 7 9] z(omm(r>m4 9co^mi^. micow-^^x 
f&^m^m'r^'f^^Bt-h^j:^m 1 co^iisg^^t^^ 1 cow-i^ 

2(Dmmmwm{^nm\^x\^^^mitmw<i i i-vj^ 
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[0 0 8 01 ^(Dmm<Dm5 oiD^m^-^. ?igB^B/j^b4^5 
m 1 (Dm^'p^^^com 1 >9 f^^ammy^^mmco 
m2(Dmmmmmzwmi.x\^^^mitmw< I i i-v 

mi I I -vi^ft;^#?^2»($Jl^iSft$-^^- i(cj;i9 

[0 0 8 1 ] :i(Dmm(Dm5 KD^mii. '^^b^j^^^j:^ 
m2mmitmm^\:i^im\^x\^^^m\:.mmi i i - v 

m^xh^x. mim^<i i i -vj^^i^^^^^igf^ss 

mz^^tifj:h^z t ^W\^Xt-t^h(r>x:h^^o 

[0 0 8 2 ] z.(o^m(om^ 2(Dmmi^. mxcow^i^m 

^^^2a:>mmxmm\:LW^m\^x\^^^m\tmmi \ i- 
4^^^ I I I - vm\t^m^m-\^m^fS.^^^^DZ,t\z.^ 

[0 0 8 3] :L(Dmm(om^ ^(D^mi't. m\(DW'mB 

2 (n%mt-m 1 <Dii\^{z'm 1 (T^rpiPi-r'^iijs^tcie^ijL. 

II 1 <7)*f^ ^ ii:^-r 2 cQ^fpit::^ 1 (Dmmx. ^ /h $ 
h^m2(nf^mxm.mt'^\z.^m\^x\^^^m{tm-^^\ i 1- 

Tt^^T^oT. ^fkii^^^i I I -vm\t^m^m^m 

2 co::^f^oo^ 2 (Dmm(Dntmnmz 1 
*n-f. /o^o. w.2(D%m,t^^nW'mim=b(o^itm'^ 

[0 0 8 4] ^C0^P^</:)||5 4(7)|§P^fi. mK^W-^X 
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^ 1 (o:^\^ t m^-t^m 2 (D:fy\^{zm 1 (Dr^mx d /i^^ 

v^m2(;oPBlPiT^^MiJ6^{cifi^iJLTi^6Mfb4^^ I i i- 

(7)Syi§;^fei:'^or. ^2(50*r^(7)||2coMi§lcc^^«J;^)^^ 
10 ^^■?-o^^^iiE(r^^;M>^^i^J:9{^Mfbife?< I I I- 

[0 0 8 5] :Z(7)^P>^<30^5 5CO^0^fi, m I (OW-^X 

^ 1 (^:frf^ ^ ffi^-r^^ 2 <D:^\^{zm 1 <7)PpiPi J: 0 /h^ 

v>^2(^rp1[S-C^MiJ6^{::ie^iJLri/^5MfL4^^^ I I I- 

20 I I - VKIt^^it^^^f$:jl/j^;^tfi$nfc¥^f*^ 

t^tc^ 2 (D:^\^<Dm 2 (Dm^(D^umw^^{z 1 ^i^ji-g- 

i c ^ n /.c I ^ ^ ^ # i t 5 t> <50 1? ^ o 
[0 0 8 6] Z,(OmA(Om^^(O^Wi\t.. SfB/J^ib/cC5 

% 2 (r>%mi.t-% 1 o^-f^tc:^ 1 (Dwmxm^m\zw^\\ 

^i<5o:^(^<tii:3^-r^ll2co::^f^(c^i6orplPiJ:(9 
/^^^/^|l2(orB1lsi-es.IlJ6<](cgfi^|JLTv^^s^b^^« i 1 

I I -vi^{b^it^*2gf*S^;^c:ft$-ti-^:Li: 
J: f9 ^«ft:^7fem-?-^Mig-r ^ J: 9 Lfc^^^ft:^^ 
^^OOMatZ^feT'feoT. |g2O::^|^<30m2 60^1i^(7)^U 

/J^^K6^(C 7:^i^±^^tLT. /J^o. |g2 

{zLfzzt ^m^t-r^ hcoxh^o 

[0 0 8 7] Z.(D^m(Dm5 7 (D^m^-i. SSe^a/j^b^^^ 

40 m2 (Dmm^^m 1 (r>:>jmzm 1 (Jc^rpiPST-^iuft^t^id^u 

^ 1 (D^f^^a:5s-r^m2o^f^(c^i (T^r^iPij: i9 

/J^^V^||2(DrB1PiT^IlJ6^(:Ii^^IJLTV^5^{l:^^^ I I 

i^^itm^x^-^x. mtm^i I I -vmit-^m^m 
w^&mzm 2 (D^s^cnm 2 (Dm^(r)^umn^\z 1 -^x^j. 
-h-as^a-f. /j^o. %2(Dm'^t-^mw^^itm=^<o^% 

«I « f c ^ 4 n 4h ^ Z <h ^ 4# m ^ t <7) fo 5 o 

[0 0 8 8] • c7)|g0^(D||5 8CO^0J{i. Ill 
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2 (ommm 1 co:^mz.m i (Dmmx-mmm^^^ni.. 

m 1 <^Jj\^ t in^^-r^m 2 (Dij\^{zm i (TDr^m j: ^9 /h^ 
i^m2CDmm'<:mmmz.EmLx\.-^m.it^w<i i i- 

i^j: ^(c^fbjfe^^ I I \ -vm{\:.^m'=^m^'&Wi±-\^m 

(0 0 8 9] ^.COlgP^O^ 5 9(7)^0^(1. IglCO^i^lSs 

2 1 (r>-)imz.% 1 or^ipsr-^aj^^^cid^u 

i/^m2 corBlPi-^'^MtJfi^J-ifi^iJuri/^^^fbfe^^ I I I- 

I I 'vmit^^^mitmmi^^m2(Djj\^(Dm 

2<Dmi^(Om^l^^±^^tl. /J^o. ^2 0ffiilic/j^* 

[0 0 9 0] z<Dmm(om6 o(Dmmit. 

^ 1 0)^1^ t iE^^-r 5^ 2 (;o;^f^(c:|| i <Dmmx K> /h^ 

COMit^^fe-rfooT. ^ 1 (DPhIUj^iS 5 0 mJ[^±T'fe 
^9. m2(7D;^f^6om2(7)®i§!c(/:'^iJ/5^i*i^ii'a^ti.. /j^ 

%2(ry%m.i)-'^m^mim=i-(n^%%%m\^%%K^^ 
^^^o\z.m'cmif^\ 1 I -vi^fb-a^fej^^f^^ssitc* 

[0 0 9 1 ] ^ooigs^co^e 1 o^mn\-t. m 1 
\.^m2(Dmmxmwm^^Em\^x\^^^mimw^i i i- 
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it^^<i I I -vmit^^^^mi^mmcm2(D:^\^(Dm 

h(OXhho 

[0 0 9 2] z.(Dmm(Dme 2(Dmmi-i. '^^B^j^h^j:^ 
m 1 (Dmm^{z.-(Dm 1 (Dmm^^'^^Bi^i)m^^mm:(D 
m 2 (omm^^-m 1 (^jji^i^zm 1 coppmr'^Mij^^icis^'i 
L. mi(D:if\^tm.^ir^m2(D:^[^{zmi(^mmx^ 
^b^^^m2(Dmmxmmmc&mi.x\.-hmim7^ i i 
10 I -vmit^m^mi^mm±izm^m^mm^nm-r^ 

m^<Dmm:^mxh->x. mi<Dmm^^-5 0 umi;i±x 

$5>9. Il2(;);^[^c7)^2(7)fllg(7)^ij;^si;$:jy_b^:^n. 
/J^o. S2c7:)®i5jc;6^^#f*^^^^60^7fetIi|g{C^^n 

[0 0 9 3 ] z(Dmm(7:>m6 s(Dmma. '^^B^j-h^j:^ 
20 ig 1 (Dm^'p^^z(Dm 1 (^^itejcj: ^9SgB%tt7^l^SA^^AiS[co 
II 2 <Dmm^*-m 1 <n^n\z.^ 1 (7)rpiPiT'^ijj6<)(^iE^ij 

L. ^ico:;^f^<hii:^-r6^2oo^fp](c^i(7)rBlPffiJ:*9 
/h^i^^2corp1|5iT;SaiJ&^(ciS^ijLTi/^^Mfl::4^^< I 1 

•9, sfbife^^i I i-vmi[:^^^^mi^mm{^m2(Djy 
{^(om2<Dmm(Dm'^i^&.±^^H. /j^o. ^ 200^1 

[0 0 9 4] C:(7)^0^(59^6 4(D|§0^(i. m oipj^|g 
ffi«S^*-r ^^H^B/j-^/cC^m 1 CO^«ifitC|| 1 (DW-i^ 

^m^mm^mrs.-t^mimw<i i i -vs^fb-^ii^^^- 

J: 9 L c <t ^ (7) -r^ ^ . 

[ 0 0 9 5] ^CO|g0^CD||6 5 60|gP^{i. ^ 1 co^l^$5 

}&-=^ir^mm(Dm2(Dmm'^:s.\.-^cwn^z.mmmz^m 
i^xi^^mim^.i I I -vi^fb^^^«(*sts±{cig 
^m'T-mm^mfisiir^m.imm i i i -vmit^m^m 
i^myy^j^M^titz^mw^itm^xh-:>x. m.it^^<\ 
50 I I -vmit^m^mi^mm{zm2(D$Mm^mmmz7 
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[0 0 9 6] Z.(7:>^m<r)^6 6(Dmm\t. mK^w-i^x 

Lx\.-^mim^<i I I -vi^fb^#?^^f$^*g±{c^ 
itmi^mm^mf^-t^mAt^^.i i i -vs^ib-g-^f^^^ 

[0 0 9 7] z(D^m(Dme 7 (D^mi^. mico^^^x 
7t*^«it^^?p^;st-6Mfb^y< I I I -vmit^^^m 20 

[0 0 9 8] z(Dmm(Dme s(Dmmi±. ^^^B^j-ht^^ 

nLxi^^mt^^^i I I -v]^ib^4^^«^*««±^- 
l§7t^T•1tig^Jf^/«i--5mb^l^?^^ I I I -vmit^m^ 

^xoizLfz^mtmitm'f-<y)mm:^'mx^^x. ^2 
I I I ~vm\\L^m'=^m{-^mR±.\zm^m^^m^ir 

[0 0 9 91 :iC0^P>Bt7>^6 9<5O^0.^{i. '^^Bt^hf^^ 

m 1 <^«*t::::<^^ i (om)$.X^m^B\i-f)m\^^mM^ 

^fjLTi^^^m^^. I I I -vmit-^^^mi^mm^iz 
^itm^mm^mj^-r^mimw^ i i i -vmit^^^ 40 

I I I ~vmi[:^m^m-i^mmcm2(Dmm:^mv:^^c 
7*w±^^tb-r. /j^o. m2(D$Mm'^'^mi^mytm^ 

[0100] z.comm(Dm7 o(Dmmit. rnKDW-m^ 

LX\^'^^mimW<i I I -viJ^fb^%¥*f$S«±(::^ 
itm^mm^mf^ir^^im^^ I I I -vj^fb'&i^^sg 50 
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xo\cLtL^mf$^mitm'=F(Dmm:^mx^ox. w,2<o 

_b^^n. /J^o. ^2(7)^Ji§Jc;6^^^f$^7t^^0O^7fem 
i§Sc^^'a^tL/^l^J: 9t:iM{b4^?^ I I I -Vg^ft-^^^^^ 

-r^i^(ox^^a 

[ 0 1 0 1 1 c <Dm.m(Dm 1 1 (o^m-t. m 1 (ow-m^ 
m^-r^mwc(Dm2(D$M^:^^^K\^^{zmy{zmwmiz§m 

L-r^/^>5^^b^^I I I -Vi^<b^i^*2gf*««-hi::^ 

itm^mm^wmirhmt^^<i i i -vj^^b^^^^is 

6op«1Pi^^5 0 MmJ^±'efe'9. ^{b4^^^ I I I -vjKfb 

[0 10 2] z.(Dmm(Dm7 2(D%mit. mi(DW-^x 
f&^m^m'T^'^^Bfj^h^ji^m 1 o:>$Mm^\zm i ^^^^s 

LTv^5^fb4^^< I I I - vj^<b^4^4^^f*S«_hi-^ 

itm^T-mm^mf^ir^mim^^ I i i-vi^fb^^^# 

$M^(Omm:/j^ 5 0 12 Tni^±Xh "0 . %2 (7)ffiigc/i>-^ 1 
i-g-^n. /J^o. |g2<D^li|£:dS#a^f*:|i7fe^^(Dfg*^I 

mz^'t.f\.fsi\^^xb\z.mYm^<\ i i-v;^<b^^4^^ 

[0103] z.<D^m<Dm 7 3 <5o^0>^f^ . m 1 
Pfi«s^^-r$JS^B;?>-^?i^5M 1 (Dmm^{zm i ^jo^pi^ 

\^x^^^mYm^^ \ I \-vm\:.^m^'m^mw.^\z.^ 
^mi^mm^wm't^'S.itm^^i i i -vj^ib^^t^^^ 
{^mff^^m^thtc^mi^m^m^x^^x . m2(D$m 
<Dmmyy^5 0 fxmu±xh^ . mitmw^i i i-v^^b 
^m^mi^mmzm2<Dmm^'^i^&^±^'^ti. 

t ^w^t'r^h<Dx^^o 

[0 10 4] ^(D^m(D^7 A<D^m\^. Jge^a/J^ 6 6 

^ijLTi^^^ib^^?. I I \ -vmit^m^m-i^muiLiz 
^itm^w^^mr^-t ^mt^^^ I i i-vs^^b-^^^ 

:i ^ J: »9 **f*:^7t^^^Mit-r 
(Om^<DTiimf)- 5 0 M mJl^±-r'fe t9 . H 2 C0®i|!c7j^ 1 
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[0 10 5] ^(Dmm<Dm7 5<Dmmi^. jSh^/j^^^cC^ 

\t^m^mi^mm^m2(omm^^i^\^^±:^'^^f\^. /j> 

I. ^ :i ^ 4# m (i: -r 5 -c^ ^ o 

[0 10 6] :L(Dmm(omi mco^^ss^ 

fb^^*«f*S«±fc^^1#^^?f^fiic'r^Mfh:^^^ i i 

I -vmit^^^mi^m^f^M^-\t^z.t{:ix^^mi^ 20 

[0 10 7] :i(D^m(Dm7 vcDmrni-^. 
2(Dmm:^mmmzMm\^x\^^^^immi i i-vm 
-c. mit^^^ I I I -vmit^m^m{^m^M(D\^n. 

^^tinfkm^'P^j:< t t>-ocom2cotii^/js#?£L. 

r t ^wmtir^h(oxh^o 

10 1 0 81 z.(Dmm(om7 scD^m^^. mi(^:>w-i^x 

2(Dmmmwmi^:imm\^xi^^mit^^<i i i-vs^ 

[0 10 9] zcommcom? 9(7:)mmi-^. mi(r)W-^iK 

2(Dmmtmmm:ismLxi^^Mim^<i i i-vm 
I -vmit^m^mi^m:^-f=&m^tifz^mi^m'^xh^ 50 



/j^o. m2(Dmm:^^^'^mi^m^(Df8^mmz^^n^j:\^^ 
[Olio] z.<DmM<om8 o<Dmmit. i^^s/j-h^j:^ 

^2o$^fejc/j^^aij6^{cis^ijLri^5^fk^^^ I I i-v 

i^m^^F^mm-r^ xoi^^ i.fz^mi^m'^(Dmm:^ii:x^ 
o-r. m2(Dmmr-^m»m^(Dmmnmc^^nfj:\^^ 

h(DXh^^ 

[0 111] z(D^m(Dms I (Dmmn. ^a^Q/j^^b^^^ 

||2comfe:Jc/j-'^^MiJ6^(cid^ijLTi>^Sib4^^ I I I-v 

or. Mfb4^^< I I I -vi^fb-g^^^^s^f^SSOF^gis. 
^j:\^^:zt^Wmt-r^i:>(DXh^o 

[0 112] z(D^m(Dm8 2 comma. mi(DW-m^ 

m 1 o*f^ ^ iiis^-r 2 (D:}j\^{cm 1 cof^ipi j: ^9 /h^ 
\^'^m2(DmmxmwmiiZsmi.x\^^^m\::^^i i i- 

mi^m^^mmir^ xo^^ i.tc^mi^m^(Dmm:^^mx 

fcoT. m2(D:^\^<Dm2<Dmi^(Dn:^m^^{Z.7^U 

(^^^n^H^J: 9 tc^{b4^^^ I I I -vS^fb'&^^Wf* 

[0 113] z(Dmm(Dms 3<r)mmi^. mi(DW-mr. 

$r.itL^^}^x ^m\^^m2 (DW-mrM^m^m-t^mm(^m 
2 comm^^^^m 1 (o:^mzm 1 oF^ips-c^Mij^^f^iis^ij 
m 1 o;^f^^ iE^^-r^^ 2 co;^i^tc^ 1 (Dmmx ^ 

i/^||2(7)Fp1PiT^MiJ6^(::gajiJUTv^^^fb4^^^ I I I- 

I I I -V^fb^i^^«f$Jl/^S;5£-S$^f-^2Sf$^^-t:' 

feoT. mit^W<l I I -Vj5^^l::^4^^«f$:S«{cm2 

r <b m -r 5 1> <D *> ^ e 

[0 114] Z.(D^m(DmS 4(7)|gP^{i. HlOO^J^j^ 
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m 1 t fi^-r 2 (n^\^\z.m 1 (T^r^lPi J: »9 /J^^ 
i'^^2corplPir'MiiJ6<3{cia^ijL-ti.^^^fbfe^^ I i i- 

±^*n-f. /J-O. m'2CO^Ii^;6^^«f$^^(7)^tt^j|g 
{c#^tl4^^^J:9^::M^b4^^ I I I -vKfb^4^^#^ 

[0115] r (ommcom 8 5 (omm-x^ m i (t^^^^:^ 

v^l^2ciorp1ISiT*^RiJW{:iiB^'JLrv>^Sfb4^^^ I I I- 

I I I -vmit^^^^mi^m^-f^^^tifz^mi^m'f-x 

^oT. m^mikl I I -VjKft:'g'i^¥#f*:Sffif::^2 
/j^o. ^2(7:»Mi|E;i)^¥«f*^^c7)?Stt^IJ|lctC'&^tb/^^ 
[0 1161 cco^0^(7)||8 eco^B^il. ?Sb^b/j^^4^^ 

m 2 onmit-w. i i (ofimxmmmz.^^'^\\ 

L. |glO^rfpi^ii:?^-r;5^2<7);^r^{c^l60rp1PSJ:J9 
/^$^.>^2oo^p^Pi-^aIlJS^{::iaJ^JL-Cl.^6^^l::1^?. I i 

1^^^ I I \ ~vm\L-^m^mw-m^^^^^7^:L}i\z.x. 
mxh-ox. m2co:^{^](Dm2(D$n^(Dm^mm^^:i 7 

M«C-^^tl/J:v^J; I 1 1 - v;6^{b'&4^^ 

[0 1171 -(D^m(OmS 7(Omn\t,. 'i^^uiJ-ht^h 

% 2 (o^mm 1 (7);^f^t^^ 1 o:>mmxmAmz.m\\ 

mlco:^r^<t^i:3^'r5M2o:&[^i::^l(D^B^PSJ:^9 

#1?. I I \-vm\\L^m^m^^mt-WL^^Mz.^m^% 

^TfcoT. ^Ib^y. I I I --v;^fi:^4^it^^f$sliS(c 
m 2 co^f^co^ 2 C7)iiiigc0^ij^-^«6^t;i 7 *:J[U±'^^tb 
■f> m2CO^JfiE^5^igff^T-(7)Stt^igc{C^^^ 

[0 1 18] r(7)^0^CO^8 8<O|§0^{^. ^1 0O¥±^I$5 
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2 (omm.t^'m \ (D:^m{zm i <?:»PBii5ir'«.aij6^(^id^ij l. 

m 1 ^*f^i<^ii:^-t-^ig 2 (D:^f^{cii 1 (Dmmx ^ /J^^ 

v^B2coFelPi-r'^IiJ6^t::ie^ijLri/^^Mft:4^^< I i i- 

coii2(y9^i^oo?fj35^ i*jt^A±^^tt. /j-o. m2com^ 
[01191 r (Dmm<Dm s 9 (D^mi^t. m 1 <D^i^^ 

m 1 <5o:^f^ 2 coz^r^tcig 1 t^r^lPi J: «9 ^ 

\.^m2(/^rf^mxmwm^z^mi^xh^^'&itm^< \ i i- 

fooT. l|i(;:>F^PSj555 0Mm^±-efcf9. mt^W^i 

1 I -vi^{i:'g^i^^^f$:Ste{m2(7):^r^co:^2co^j« 

[0 12 0] Z<DmM<Dm 9 0 commit. mKDW-i^X 

2 coM:®^^^ 1 co:fj\^{z^ 1 cDFflPi-r'«.IiJ6^{ciajiJ 

m 1 o;^f^ it^-r 2 (D:&f^{c||l coF^PS J: /h^ 

30 v^|g2(7)Fp1PiT^aIlJWJcia^lJLrv^5^^b4^^^ I r i- 

1 I I -vmit^i^^mi^m^f^^^-^t^zt^zx^^ 

mitmi^^mm-r^x 0 i.fc^mitm'^(Dmm:^mx 

fooT. M 1 (7)r«1Pi/0^ 5 0 iu ml^±-Cfe «9 . ^ 2 (;o::^f^ 
<^^2O^Iigc00?ii75U^JLU±<^^n. /J^O. ^2(/)fIfeJc 

[0121] :z(Dmm(Dm 9 1 commi-t. m 1 (ow-i^x 
40 i5fe«ffi^*-r^)^fB/j-e>4^^^ 1 <Dmm^i>zm 1 o^pi^ 

2 (DrnW)"^^ 1 ^o^r^twig 1 o:)mmxMmti^izm^\\ l. 
m 1 (d:^\^ t m.^-t^m2 (ojj\^{cm 1 (ommx ^ 
\^^m2(Dr^mxm.wm{zmi^^\i.x\^^^mitmw<\ i i- 

I I I ~Vi^ib^Jt^#2Sf$ll;6^;Sc:i:^tt/c*#f*:^-?-r' 

1 I -vi^{k^i^^^»s^tc||2<^:^r&](O^2c50®i^ 
co^iJ/;^l*J[^±^^n. /J^o. B2</)tii«!c/j^^i@f$*-7- 
50 oo^ti^iigctc'^^n^^v^:! ^ ^m^t-r^ h(DX^^o 
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[0 12 2] ^(D^m(Dm9 2(D^m^-±. f^^mfj-h^j:^ 

m 2 (Dmm^'^m i (D:^m{zm i (omm-vMrn^^^nm 
A-^\^'^m2(Dmmx'mwm^^m^i\i.x\^^^mitmw^ i i 

m^^\ I I - vj^fb'g'#/^«f$^^/*:g^it5:i iricj: 

I I -v«^l:'g^4^#-i^(*SSJl(c^^^IfeJc^®^-f 
^ 1 (0%mL^\^z.(Dm 1 <^^Ii^J: *9Sam;0^^1/^^«6:(Z) 
^ 2 (D%m.t-% 1 (7):^[^(c|g 1 coF«mi?^MiJ6^(cia^ii 

|gi<0;br[^i:a:^-ra|g2 0:fe-[^t;i|gl(7)P«1PlJ:i9 
/h$i.^m2oor^1Pi-c^IiJ6^(^id^iJLrv^^^fl::ife^> i i 

^T'feoT, ||10OrBlPS/5S5 0 /iml^±r*^«9. ^Ib^!^ 

I I \ ~vm\L^m^-m^mB.\z-w.2(o^\^(D^2(D 

[0 12 4] ^(50^0^60^9 4 (7)|g0^(i;. ^ 1 (7)^*9^ 

LTi.^5Sfl::4^?. I I r - vj^fb-^^^^Egf^St^itc^ 
^tSig^ffM-r^^fb^^^^ I I I -vi^ib^^^^f$:ji 

7t^BSf*^^^7)i^i£^feT'feoT. ^2(7)^ii|g/6^^^S6^ 
{C7:*:i^±^^iX-r. /J^O. ^2CO^Ii§!c/j5*^^f*:p^^<7) 

[0 12 5] :ioMe>^co^9 5oo|§P^(i. ^lo^i^ie 
itLmm^^ir^ /j ^ ^ 4^ s ^ 1 <50^l« 4^ IS 1 (30 ¥*5 

LTi^^^fb^^^^ 1 I I -vmit^m^mi^mm±i^z.m 
'=Fmm^mf$.ir^mmw<i i i -vi^fb^i^^^ffg 

yy^f^M^rif:i^mi^m^x^j'^x. mitmw<i i i-v 

[0126] ZCD^m(^m9 6(7)^0^{i. m 1 CO^l^^ 
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10 [0 12 7] :i (7)^0^(7)^ 9 7 (D^mii. 

5S^E-r S1S^(7)|| 2 <7)tii«;^s^v^^cIF^T(::^BlJ6^tcid^|J 

LTV^^^{b^^. I I I -V]Kfb'^4^4^?$f*St^±ic^ 

'=Fmm^wm-t^'S.i[:mw<i i i -v^^ft^^^^^i^ji 

/p;*ft$tL/t^?gf*:^^T'feoX, ^fk^^^ I I I-v 
^tb-r. /J^o. m2(7)^Iifig;^^^^^i$:^T-(7)^t4^^(c^ 

^ ti 1/ ^ :i <h ^ # m <h -r ^ t (t:* -e ^ ^ . 

20 [0 12 8] Z.aym?i(0%9%(0mPi\%. SSfa/j^b^^^ 

\z.mt£^^mWi(o% 2 ^7)^Jfet;o^5:^/^^::^^T{^aM'J6^cis 
^■jL-cv^-ssfb^j^^ I I I -vg^fb-^i^^^sf^atgitc 

ig^ltit^^F^/TJc-rSMfbit^^^ I I I -V^^lb^l^^^f*: 
[0 12 9] :ico^0^£7)^9 9(DWm\^. m^ui^-^^Si^ 

^|JLTv^^^^t:^l^^^ 1 I \ -vm\:.^m'=^m-^mmu^ 
^^Wit^f^-r^^fb^^^. I I I - vi^ib-^^^^^Sf* 

vj^fb'&^^^BSfrSISi^ilg 2 <7:)^Iigc/^^'^K6^(c 7 
^^tb-r. /j^o. II 2 (7)isig^5^i^f$^^oo?stttife^(^ 

40 [0 13 0] z<Dmm(Dmi 0 oco^gp^^f^. ^icoipig 
^fjLrv^5^{b4^?. I I I -vmit^^^mi'^mm±{c 

/J^ 5 0 /i mjy±T'^ m2 (Om^id^^ 1 *Jt^±^^ tL. 

50 J:9tc^{b^^^i I I -vi^fb'g'4^*?^ftSt^±{^liT- 
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[0131] zcn^mcom 101 (omma. m i co^i^ 
m^mm^mfi^'t^mm^.i i i -v^ib-^^fei^^^ft: 

5 0 mi^±T'^ ^9 . ^fbfe^ I I I-V^fb-^^^ io 

3^f*:SSi::^2c7)tli§!c^^l*W±'a^n. /J^o. ^ 2 co 

[0132] zcommcom 102 m i c/)^*^ 

xo{cmim^< r I I -vmit^^^mi^mm±i>cm^ 

[0 13 3] :ic7)fi0^(7^^ 1 0 3<Dmmi^. mKDW-^ 
75^5 o^mi^ii-efet). mit^Mi I I -vj^ib-^^^ 

^f*S«(^^2(7)^Ii|ic/jU*j^±^^n. /J>o. ^2 CO 
[0 13 4] Z(Dmm<Dmi 0 4(Dmm{^. Sga^e/J^b^^ 

ia^i)LTi/^5^fb^.^^ I I I -vs^fb^4^^^f$s«± 

(::^^«itS:?FMi-6^ft4^^^ I I I -vmit^^^^ 
Pi;6^ 5 0 M mJL^±r'^ »9 . |g 2 (T^^^igc/O^ 1 ^U±^'^ 

ti. /j^o. ^2(;o^ligc;5^*2gf$^-i^<7)fg't4mi|)ctC'^^tL 

^^i^ct^tc^ffci^^^ I I I -vmit^m^m^mm±i>z. 

m'^m^^M'^'t^X 0 {z l.tz:it ^^mtir^ tor- 

[0 13 5] Z(D^m(Dmi 0 5(DmmiX. *gH^B/J^b4^ 50 



i^mT^'^f^&^titz^mi^m'^x-^ox . m2(Dmmo:>m 

'^m.\^mmz.w.2(o%^'^t-\-j^^j.^-^^fv. t-->. %2 

[0 13 6] :i<Dmm(o^i 0 6(Dmmn. ^KDW-^ 

mmtiLmmx »9 2 (DW-mRiiL^^^^'t^mmco 
m 2 (Dmm/)mwm{c^m \^x\.^^^^i^mw,±^cmit 

3g;^&-efeoT. m2<Dmm:^-^mi^m^m^(Dm^$M 

[0 13 7] zcomm(Dmi o 7(Dm^{t. mi(^w-i^ 

m2(Dmmibmmm^:inmLXh-^^mi^mm±iz^it 

< th-r>(Dm2(Dmm7b'^^tEi.. /j-o. m2(Dmm^^ 

[0138] z,comm(om i o s <Dmmix. m i <D^i^ 
xf>mm^^-r^'^^Bfj-h^j:hm i (7:>mm^i^:im i co^ 
i^x^mi^x ^m^'^m2a:>w-i^x]^&mm^^-r^mm(o 
m 2 (Dmm^mwm^^m \^x\^^^^^m{^mm±i^zm^ 

it:ferfe-C'feoT. m2comi^:^'^^mi^m^m'^(Dm^m 

^DXo\z\^t:,:it^W\^t'r^i^(OX-^^o 

[0 13 9] z(ommo:>mi 0 9coi§0^(i. mi (ow-^ 

^xmmmx »9 fgi/^ii 2 (ow-^x^&^m^^-t^mmco 
m 2 (Dmmmmmzsm i.x\.-^^mt$imm±i^zm^ 

< <t t— ocr>|g2(7)Mt5E/i>^??ffiL. /j^o. ^2coei^/jS 

[0 14 0] z.<Dmmcomi 1 o<D^mix. ^Sa^s/j^b^^ 
1 <Dm^^{z (nw$.x 0 '^^Bmm\^ mm 
(om 2 (Dmmmm^z^m \^x\^^^^^mt^mm±^zm 

^F^mi^^^m'f-^mmir^xoicLfc^m{^mytm^(D 
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[0141] :Z<DmM<Dm 111 (Dmmi^. '^^m^J^h^^ 

(Dm 2 (Dmmmwmi^^Em \^x\^^^^mi^mm±^z^ 

hcoxh^o 

[0142] 112 (Ommi-^. W, 1 

^h^\^'m2<Dmmxmwm^^m^^\Lx\^^^^mi^mm± 

[0 14 3] z.(Dmm(omi 1 3<Dmm\-±. mKDW-^^ 
m 2 comm^m i (D:^[^{zm i (Dmmxmmmcnm 

mic7)*[^<bii:^-t-^^2o:fe-rS]{;i^i(7)P9lPiJ:«9 

^itm^x^-ox. ^mAtmR\:im2<Dij\^a^m2a:>m 

i^<7)^ii/j.^^MW(^ 7^i^±^^n-r. /j^o. m2(DmHL 

-t^h(oxh^o 

[0 14 4] ^<D^m(Omi 1 4(D^m\^. M100¥*5 

llico:/7f^i:ii:^5-r^ll2co;^f^{c|gi(7:>Pe1PSJ: f9 40 

■^6oiSit:^feT*fcoT. m2<D^\^<Dm2mmL<o^w 

(0 14 5] Z(Dmm(Omi 1 5C0^P^(i. mi(DW-^ 
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m 2 co^i^A-^ 1 1 oFBiPs-e^iij6<)tcia^ij 

L. Igic7):^f^<^ii:^-r5l|2(7)::^f^(c||i(7)r«im:«9 

^itm^x^ox. ^m^wmm^^m2(r>:^s^<Dm2a:>m 

[0 1 4 6 1 :z(D^m(Dmi 1 eco^p^fi. jj^Sa^B/j-b/j: 
^11 1 <Dmm^^^^(om 1 (^^i§!cJ: »9,^gB^Bti;^^^i.^Sa 
(7)^ 2 (ommm i i cT^PBlPl-c^liJWicida^U 

|gi60*f^<^ii:3?-r^^2co:/7f^tc® i(7)F«iPij:«9 

ii:imytm^mm^mf$.-r ^ ^mi^m ^^^^ $ 6 r. <!: 

^<7)8iit::^ftT-fcor. m 2(0^^(0% 2 m^m(r>mt^ 

[0 14 7] :L(n^m(n% \ 1 7CO|§0^(^. /ISB^a/J^e.^^ 

corn 2 (Dmm-m 1 (o:^vmz.m 1 or^iPi-cmys^t^id^ii 

L. mi<^:^i^<i: 11:3:^-^5* 2 (5D^rS]{zmi<7)rp1Picl:«9 

^Tfe^^T'feoT. ^i«CffSStC||2(7:):^f^(7)m2(Dti 
illc(30^iJ/j.^^MWfC7*i^±$^tl.-r. /j^O, m2(50^IiS 

[0 14 8] Z(DmM(Dmi i's(7:>mmn. mi(o^i^ 

mi(o^\^tm.^'r^m2<D:^mzmi<r>mmxD 
A- $ i 2 corNii5i-i:?^Mij6^{cia^ij 1/ ^ 5 ^mi^mm± 

^COtlit^-ftT'^oT. mi<Dmm/)^^5 0 umU±Xh 

•9. m2(Djj[^(Dm2(om^(7:)^u-i:$^^:x±^^n. 
m2(Dmm-^^^w-^itm^(o^itmmz.^^tit^ 

[0 14 9] :L<Dmn(Om \ 1 9(7:>|gP^(i, Ml CO^iS 

fef5:^S^W-t-5$g0^B/j>6/j:5S 1 1 (DW- 

m 2 cofiiiS;!)s^ 1 co^rrfiitc^ 1 or^^jST'^aijwtcia^ij 

mico*^f^^a:5^-r5m2co:*rf^tc:mi(7)r«im:t9 
/j^ 5 1 ^m 2 (Dmmxmm\cm^ l x v ^ 5 ^^f$sis± 
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[0 15 0] :L(Dm^^(Dmi 2 0(D^P^(i, |g 10^*5 

^OOM^;^fei::^fcor. H 1 (T^PbIPS^^ 5 0 tni^iiT'fe 

[0151] 121 (Dmma. m 1 1^^*^ 

^Pfe«i^^^i-^;*£0^0/j>e>4^^^ 1 (omi^'p^^m 1 co^ 20 

II 2 (omm^m i i ^7)rpi^i:^^gijwt;iid^[j 

^lco;^f^ci:iE5g-r6l|2 0;^f^{^mic7)rp1PiJ:»9 
[0 15 2] ZCOmm(7:>mi 2 2(Dmma. Ss^s/J^tb^^ 30 

(Dm 2 (Dmm^^m 1 6o:^FS]t:im 1 (Df^mxmwimc^m 

L. mi(7):^r^<i:ii:^-t-5|g2(7):^f^{c:mi(DrBlPiJ:t9 

^(7)Sit*?*-rfcor. Ill (7)PB^Pi;i>^5 0 )U ml^±-rfe 

^2(/);^f^com2cD^I«(7)^i]^^ i*Jt^_h^^n. /J^ 

O, m2Ofli|E/6^*'m^*^^C0|g*MfeJc(C'^^tL4^ 

t^J: e»{^^^f$S«±(c^^m«^ili^-r5 J: 40 
[0 15 3] rco5|0^6O|| 1 2 3(7:)^0^(1. ;gB^B/j^ib4^ 

2 (T^^ii^^ei^^^ 1 co;^[^fcm 1 (Dmmxmmmz.win 

^l<^^f^<lra5^i-5m2 0:^[^frmi(7)Fp1PiJ:J9 
/J^^^^^2^7^F^1PSTMMlJW^c^a^i]LTl^'2)*3^^$:S^S± 

^^^T-TfooT. miCOrelPSJ^^S 0/iml^Jl±T'fot9. 
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[0 15 4] r-6O^0^<7)||l 2 4CD|gP^(i. ^1 C>5]Zi^ 

[0 15 5] z<r>^m(0%i 2 bo:>^m\'t. %\<oW-^ 

m^L^^^^-r^'^^Bt-ht^^m i co^^tf {cm i (ow- 

{cm2co?fljgc;6^^S6^(C7*W±'^^tL-r. /J^o. m2 
[0 15 6] Z.(D^m<Dmi 2 6(7)|gP^{i. ^1 (/:>¥1^ 

\z.mt^'r^mwL(Dm2(Dmm'f)^m^\:im=x\z.mmmz.w^ 

^/tJcS ^ it 5 Z ^C J: <9 ^agl*^*^^ ^Mig-f 5 
^Ifet/j^^^S6^(:i7*J^±-^^n-r. ;6^o. m2co^Ifet/j^ 

[0157] Z.(Dmm(Om 127 (7)i§0^(i. ^ 1 (OW-^ 

^c5^^E-r5tt^om2o^i^75ssl^{c:^^T^c^IlJ6^^ci^ 

{;:m2(7)^iifilc7^i=i*KW{c7*J[^±'^^tt-r. /j^o. m2 

[0 15 8] :L(Dmn(om\ 2 s(Dmm\t.. '^^Bt-ht^ 
^xo{c]^fz^mw^^m^(omm:fjmxh^x. %2 

c^^i^^^^K6^fC7*JL^±^^n-r. /J^O. m2co^« 
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[0 15 9] Z<Dmm(Dmi 2 9<D^mU. ^H^a/J^b>tC 

[0160] :i<Dmm(om 130 <o^0^ji. s 1 <dw-^ 

%m.(nfmit^ 5 0 /i mJ[^±r-;fo '9.^2 (30^^/j5 1 i^^x 
±^^ti. /J-o. m2com«/J^¥?Sf$^^^^cOfg7t^l 

[0161] Z<Dmm(Dm 131 <D^P>^li, |g 1 (D^i^ 

miiL^^^^^-r^'tf^^Byj-h^j:^m 1 ^7)^Ilgc'^^c|g 1 (dw- 

i-myy^f^^^^fz^mi^m^m^xh-^x . m2(D$Mm 
(Dmm^^^ 5 0 u m)^±xh ^ . ^m^mmi^^m 2 com^ 

[0 16 2] z(Dmm(Dmi s 2(Dmmit. ^icow-i^ 
i.^m^-r^mm(Dm2(Dmm-K^'{^wn^^mm^'^{zMi 

m^cor^^m^^^ 5 0 ^ mi^±xh ^ . m2 (omwr^ 1 

ig(C'^^tt4^v^J: 9ic^#^*s«±^^^^^IifiJc^^i^;^-r 
^ J: 9 ( c L r <h ^ # m ^ -r 6 1> CO 6 o 

[0 16 3] ZCO^m(Dmi 3 3C0|gPj}l. mKOW-i^ 

xm^}^^m-t^'^^Bfj^h^j:^m 1 comisjci^tc^ 1 cow- 

^i\Lx\^'^^m{tmm±A::mytm'¥'mm^mf&-r^^m 
itmfy^f&^^Mz^mi^m^m^x^-:>x . m2(omm 

cofplH/J^S 0 // mi^±T-*>»9 . ^^gf$:S1g(C^2C0mi|£ 
7!»n*Ji^±$^n. /j>o. ^2COMi^75S^^*l§7t^^ 

[0 16 4] ::<D|§p^oomi 3 4(7)|§e.^{i. 
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<omML<Ofi[Wif)^ 5 0 ju mJ!^±T*fo *9 . ^ 2 (T)^!^;^!^ 1 2^ 
10 [0 16 5] Z,(Dmm<Dmi 3 SOUq^fi. .Sa^B/J^b^^C 

m^m^ir^mwL<D^2(omm^^:^^^\:iW-mzmmmz. 

m^mt^-j^^^tifz^rnvf^itm^x^-^x. m2(om 
^(Dmm^'^s 0 mni^±x^^ . ^m{^mmzm2om 
m^-i^^±^^ti. /j^o. m2<Dmm-^mi^^itm 

[0 16 6] :L(Dmm<Dmi s 6(Dmmit. mio:^w-^ 
20 m{tL^^^^'t^'i&^Bf)^ht^^w,i(r>m^'^kz.m 1 c^o^f 

X. m2(Dmm-^Mw^m'^(ommnm\:i^^ti^i:^^^^ 

^W&it-t^h(OX^^o 
[0167] Z.(Dmm(0^ 137 <OM0^fi. m 1 O^i^ 

^2(7)M^lE/6^«MlJ6^tcifl^|JLrl^^^2»^$s«_h^c^^ 

[0 16 8] Z.(D^m(Dmi 3 8(7)|g0^(:i. Ill (7)^*5 
^Xm^m.^ ^9 2 co^*9^Pfe«^a^Wr^«S^(7) 

40 ^2 mmi)mmmz.mm\^x\^^7o^mw^mm±.k:im'^ 

i: 9 \c \^fz'^m-\^m^(om:'^^'i^.xP)-> 
X. m2<Dmm^^mwm^<Dmm^mz^^tits:\.^x 

^Wm.b^^i:.(DX^h^ 

[0 16 9] ^(D^m(Dmi 3 9(omm\^. mi(ow-^ 

J: 19 iSi^^ 2 (DW'mXf>mm^^ir^m^(D 

m 2 (Dmmmw\mzMm\^x\.^^^^mf^mm±i^^mi' 

50 ffi3g^ffMt-5*2lf$il/;^^S$^ycif^^«($^^--T^^o 
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[0 17 0] Z.CD^m(Omi ^ 0(Dmm\±. lgB^a/j^b4^ 

[0 17 11 roO^0.^OO|gl 4 1 SSbI/j^^^^cC 

[0 17 2] ZCO^m(Dmi 4 2(7)^0^(^. H i coipj^ 

xh-ox. m2(D:^\^<Dm2<Dmm<Dmmn^\:i7^ 
:w±^^tt-f. /j^o. m2comm-^mitm'^(Dm^m 

[0 17 3] :L(r:>mm(Dmi 4 ^cD^m^-X. ^kdW-"^ 
i^feS^g J; ^ V ^^ 2 (DW'mmtL^& ^ * f ^ 

II 2 mmt^m i <7)::^f^fcii i cop^iPi-c^Mus^jfcie^ij 

^i(5o:^f^^a:^i-6^2(o:;^f^fc^i6or«1l5iJ: ^9 
/J^$v^m2^7)r«^PST^^alJW^cgB^|JLTl^5#^^*:stg± 

T'$)oT. ^m^mm\z.m2(D')j\p\(Dm2(DmML(o'^m 

[0 17 4] ^<7)^P^(/>m 4 4cr)|§P^fi. H 1 O^pi*/ 

^PfeS;g^W-t-5?iSB^B/j^b/.C^^ 1 O^fe^q^ (cm 1 
i^^PiltrS J: »9 Siv^m 2 o:>W^mxm^m^^-r ^^Wl(0 

m 2 (Dmm^m i <o;^[^tc^ i oFflPiT'^iij^^tcie^u 

L. ^i(5o:ftri^<tffi3:^-r5ll2<7):^[^tc^icoF«^PSJ:i9 
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XfeoT. M2<^:^f^<D||2(7)^^(7)JU7&5^K6^(C 7* 

i^±'a^n-f. /J^o. m2(7:)Mi|E/?;^^^f$:^^(Df5'f±^i 

[0175] :i(D^m<Dm 145 (JD^B^Ji. B 1 (O^tSl 

^Pi&^^^^-r6*g0^B/j^tb4^6m 1 (Dmi^^^cm i 

m 2 (Dmm^-m 1 (D:^^{zm 1 (5c»F«iPST'^iij6<3{cia^ij 
10 mi(D:^\^tm^-r^m2<D^^{zmi<Dmmx^ 

^b^\^^m2(Dmmxmm{zm^i\i.xi^^^mi^&m± 

T'foor. ^3»f*S;K{^:ll2(7)*-r^<D||2 0OMi6E(O^»j;5^ 
[0 17 6] :i(7)^PJoo^l 4 6<D|^P^(1. '^^Byj-h^j: 

com 2 (Dmwf^m 1 o^^r^tc^ 1 orpiiJixs-iij^^fcid^u 
20 mi(D^\^tm.^ir^m2co:^\^{cmi<Dr^mx^ 
/h ^ V 2 <Dmmxmmmc§m l r v ^ ^ ^3Sf*:s«± 

T'feor. m 2 (D^^com 2 (Dm^(Dm-f)^'^'K^^^z i * 

J^±^^tL-r. /J-o. m2(30fIl|c^5*^{$mT-OS'|^f!I 
[0177] Z,(Dmn<Dm 147 (^^P^f^. ^s^/O-b^tC 

30 (7)^ 2 offiifi)c/j^m 1 o*fi&]fc^ 1 (Dmmxm.mmz.m.'^\\ 
mico:^f^i:B:3^i-5^2(7:):^f^tcmicoppiPiJ:'9 

i/^^ 2 (omrnxmrnrnzmn lt v>5^*f*£ffi± 

x^oT . 2 co^f^(7)^ 2 oofligcO':)?'j;)^ 

7*)^±-^^ti-f . /J^o. m2(OMilSc7i>^^2^f$ 

[0178] Z(D^m(Dm 148 CDf§0^(t. ^ 1 (7)lpi^ 

m 2 (D^mt'^m 1 (n-)v\^\zm 1 cor^iPix^Mije^tcie^ij 

mico^f^<til5^-r6^2oo:^f^i::||i(y:)F«lPSJ:^J 

X$)oT. ^lCOrBlP^;6S5 0 Mml^±-(:;fc*9. ^ 2 <7);^ 
1^(7)11 2 <Dffi^(7:>^iJ?5-^ l^i^Ji-^^tl. /j^o. ^2co^I 

50 tOT'fo'So 
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[0 17 91 Z(Dm^M(DBl 4 9<Dmmit. mi<DW-i^ 

^ic7)*-f^^ii:3^-r6|g2(7);^[^{cmi<7)F«1PiJ:«9 

^g{c:^2<^):^r^^O||2(7:>^ii^c0^iJ;i)S i:$:i[^J::^^:h.. /j^ 
o. m2 0^IlSg^i>s^«f$:^^(Dffittm«^C'&*^^/^V^- io 

[0 18 0] ZCOm^M(DMl 5 0(Dm^fi{t. y^KDW-^ 

^ico*f^i:B:s-r5m2(7)^{^(c^ior«iPij: t9 

TfeoT. Ill (7)rp1Pi;^»-^ 5 0 ;z mJ[^±T-^:>*9 . ^2 60;^ 20 
rS](7)^2(7:)mi^<Z)^ij^si;$:i^j^^^;a. /J-O. ^2 (DM 

[01811 Z,<0^m(0% 151 H 1 (DW-^ 

L. mico*-f^i:ii:5?-r5ii2co:^f^{c^icor^iPij:*9 
/^^l'^m2oorp^^s-r'«al)W^::ia^|jLr^^5¥^^^*s^g± 30 
ic ^ ff^ /S: t- 5 ^-2@f$S 7!>^/7ScS ^ n 

-C$>oT. ^l(5or«1Pi;6?:5 0 jumJL^_bT*fc*9. 

[0 18 21 ZC0^P^(7:)^1 5 2<7)^P^f:i. ^^Sfe/J^ib^i 

5m 1 mmL^\:L^(o% 1 comfeict '9S$B^o't:^/j'^^i^iai^ 

llico:frf^,i:(E3^i-^m2(D;^r^tcmi(7)rBlPgj:i9 

/J^ ^ V ^m 2 (owmxmmmzMJ\\ u t t > 5 ^«^st^± 40 

T-fooT. Ill COr^lPi/J^S 0 /x mJt^±T'^»9 . H 2 CO;^ 
fS](7)® 2or>fiIiSgCO^li?5': iT^Ji^i^^n, /J^O, ^2(7:tm 
f$:^^ CO ^ttfiliifijc (c-^ ^ n ^ J: 9 t;i 

[0 18 31 :i<7)^0>^(7)mi 5 z<omm%. '^^mfJ-h^j: 

1 o^Ii^^'ic r com" 1 oo^ilJc J: Sa^Btt/J^SV^^|gr 

(om 2 1 1 (^mrnxmrni^sm so 
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t^(cS2<7):*rr6]<Dm2 60fii«(7)^ij;()^i7^ji^ji±$^n t!)^ 
t^wmt-r^hcDx^^, 

[0 18 41 :Z(D^m(Dmi 5 4 60^P^(i. ^ 1 CO^i^ 

tz^mi^m'=F(7:>mm:^mxh'^x . m2(Dmmpmm'^ 

[0 18 51 :z.(Dmm(Omi 5 5CO|§0^(i. I^KT^^J^ 
te{i^:S;;^^^-r5JgB^B/j^e>?j:5ll 1 (T^f^tl^Cilg 1 cow- 

[0 18 61 Z(DmM(Dmi 5 eO^ejfi. mi(DW-i^ 

iK^m&^^ir^'^^Bfj^hfj:^m 1 co^i^f tell 1 

[0 18 7] ^(50^0^(7)11 1 5 7 CO^P^f^. mi(^^W-^ 

xf>m^m^^ir^'t^^Byj-h^j:^m 1 (Dfiitejq^ic:^ 1 cow 

^^\\^x\^^^^mi^mm±^zm^mm^mf^-t^^mi^m 
^-f^^^tifz^^mi^m'iF'Xh^x. ^mi^mmi^zm 2 CO 

[0 18 8] zcomm<^mi 5 scomma. sSb^b/j^^/j: 
1 com^^^zzcom 1 ^^om^^j: ^9 *£B^Btt7!i^^i.^a:i^ 
mzm^'rhmm(o^ 2 (T^^is^^sv ^c^trd^iu wtc 




87 

[0 18 9] Z(Dmm(Dmi S 9<DmMit. '^^mfJ^h^J: 

1 co^^tfiic - (7)11 1 (ommx ^ 'i^^B'&tm^^m.Wt 

[0 19 0] Z(D^m(D^l 6 0<D^P^(i. I|1C0^1$? 

$5fi ^ It ^ ^ IS a^B /J ^ b 5 m 1 (7) ® i|!c 1^ ^ 

5 0 mJ^Ji-efe 19 . |g2COtifeJc;6^ l^i^Ji-^^tt. /j^ 

m2(Dmm^^mwm^<Dm^mmc^^ti^j:\^^x 

[0 19 1] Z<Dmm(D^l 6 l(5C)|g0^fi. ^l<D^i^ 

5 0 M mi^±-T:^^'9 . ¥^f$:St^tC^ 2 C0fJiUc;6- 1 ;$:J[^ 
±^^H. /J^o. ||2(/)ffifeJcyj^^#f$:^^C0fSttmi^tC 

[0 19 2] :Lo:)^m(omi 6 2(7:)|§0^(i. ^xcow-^ 

^ ii: ^ ^ ^ (c J: ^9 ^Migi" ^ J: 9 (c L 

5 0 M mJ[^±-Cfo»9 . |g2(7)^igc^-U:*:i^±$^tb. /j^ 

^2o^IlIE/J^^2g^$^^of5tifIfe^^I^^tL4H^J: 

[0193] • CO^P^COH 163 COlgB^ii. m 1 CO^i?! 

^[5f&^'g^*i-5*SB^0/j^b4^^^i (7)^flilg*(cmio^ 

{cmi£ir^m^(om2<Dmm-'K\^^\zmi\zmmt^\zm 
?ijLTi^6*2gffaffi±(;i^^«it5rffM-r^^?gf$ii 
^^'^/TicS^tL/c^^f^^^T^fcor. m2(Dm^(owimf}- 
so u mj[^±-efo ^9 . ^-MW^mm^w, 2 (o%^m^ 1 *Jit 
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[0 19 4] Z.(D^m(Omi ^ ^(O^mi-X. SSa^a/j^ib^^ 

S^/Sft^ii-^ ^ i J: t9 J: 9 f:: 

L/c*#ff«^<DS!iit;^&T'fooT. S2<O^Iig(/)P«1Pi 
/jS 5 0 Ai mJ£Jl±T'^ >9 . II 2 O^it^^^^ 1 
10 /j>o. :^2(D^IiS/J'J^^g^*^^c7)^t4Mi|^c^C'^^i^/c^^.> 
J; 9{^^2^^^tg±tcm^^iSic^(®:^-t-^ J: 9{cL7t:i 

[0 19 5] -(D^m(Dmi e 5<Dmmit. ^^^B^-h^j: 

^:^5;S«^tLyc^^»:^^T'feoT. :^ 2 (om«ccor«iPi 

/j^ 5 0 M mi^±x^ ^ . ^mi^mm^m 2 (Dm^y^^^ 1 * 
j^±^^ti. /j^o. m2(D$Mm^^^m{^m^(DmmMm 

[0 19 6] Z<D^m<Dmi 6 6O^0^fi. ^l<7)i?^i^ 

mmm&x^m\^-m2(Dw^i^^itLm&^m-r^mmco 

mnm ^ ^ ix 4^ V ^ J: 9 mm±i^^m^mm ^mmir ^ 

[0 19 7] ^(Dmmcomi e icDmma. mKDW-^ 
30 miu.m}^^^-t^^^^Bfj^h^j:^m 1 (^m^'^^^^m 1 cow- 

w, 2 <r>mm^mmmz.w.n LTi.^^stg±tc^^«it^ 

'^'^fz,\X^m^'>i-^< t t> 3C0^2(7)®isie/p#ft L. 

[0 19 8] :L(Dmm(D'm \ e sco^p^j^. ^xcnw-'m 

mxm^^x »9 2 co^^xm^^m^^-r^mm(D 

40 ^2 C0ffliS;5S^IiJ6<3 fCifi^ij L T V ^ -5 St^-h(C^^«it ^ 

(CL/cm^COM3g;^&-T:^fooT. II 2 (^M«7i)S^^(7)fS 

J: 9 ic L/h - ^ 5:iRFiS^i: -rs ti<OT'fc5o 
[0 19 9] r(7)|§0^om 1 6 900^0^1^, mio:>W'^ 

xf&^^m^m-r^'^^Bfj-h^j:^m i coeii«jcq:>{c^ i (dw- 

ff^/S-t-^ST^^^/Ss^tL/c^^-r^fooT. st^cof^^fis. 
50 ®^/c(i:ftai{c:a'Vj:< — ^(Dm2(Dmm'^^^L. 
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[0 2 0 01 ZCDmm(r)mi 7 0(Dmmi±. ^B^a/J^ib^fc 

(Dm 2 (D%mitmmmzM^n uTv>>6S«±tc^^t»it 

[0 2 0 1] :L(nm^(r>% i 7 i <7)fgp^(i. ^a^s/j^b^i io 
(Dm 2 oo®ifi£;6^miJ6^t^S£^'J LT i/>^StS±{^^^«3t 

/j^o. ^2(7)^lifig/j?:^^(7)ffitt^liie(C'&^tt/«Ci^r 
[0 2 0 2] r.(OMP>^CO||l 7 2(D^PJfi, UltD^t^ 

tefu^^iS €r ^-f 5 /J ^ -5 m 1 ^ Flfejc 1^ 1 

m 2 (omm'^m i (Djjmcm i opflPi-r^iij6^{cid^ij 20 

®ico:&[^i:ii:^-r6^2(o;^[^{::mi(7)PBlPiJ:«9 
2(Dlp«<7)^ij7!i-^K6^(Z7:*:l^Ji$^;h>T. /J^o. 2 

[0 2 0 3] z(Dmm<Dmi i 3(D^p^{i. mi<DW-i^ 

^ 2 1 co:^f^tzii 1 <Dmmx'mmm:im^\\ 

Igico^[^^ii:^-r^ii2co:frrs]{c^i(7)rp^pij:t9 

/J^ ^ V > II 2 (50 r^l Pi -C^SMU 6^ {:: gS^U L T V ^ ^ ± ^ 

2 0;^f^(7)^ 2 <0Mi«)cO^ij;?)S^Kfi^(;i 7 *^^±$^ 
■r. /j^o. m2(7)^Ife^;^l^^^(7)S•^tfIJ^(C'g■*i^;icv^^ 

[0 2 0 4] -(D^mcomi 1 A(Dwm\'X. mi<DW-i^ 
xm^^^^-t^'r^^Byj-ib^j:^m 1 (Dmf^^i>zm i (dw- 40 

m 2 oo^si«jc;o^m 1 (5o:^f^tcig i (Dmmxmwmi:iEm 

mi</):firfp]i:ii3S-t-5ll2(7)::^f^tcmi(^oPd1PiJ:«9 

/h$VN^2<7)r«1PiT'«aiJW{Cifi^l|LTV^SS^g_h(C?g^ 

hx.o\z.\^tzm^(omm.:)jm-rs^^x. m2(D-)j\^(nm 
2onmom-/)mnm^i-^\^j^±.^'^t\.'r. /j^o. m2 

5« 50 



[0 2 0 5] :LCO^m(Dmx 7 SCO^P^fi, |g i oijZj^ 

m 2 (Dmm)-m 1 (oivrnz^m 1 (Df^m'<:m.mm\z,w.n 

mi<^*rfp]irii:3g-r^||2co;^f^{cmi<50r«lPiJ:f9 

2 (oij\^(Dm 2 (D$m.(Dmtmn^\z. 7 ^j^i-^^n 
-r. /j-o. m2(Dmmm'=F(r>m\^mmc^-^tit^\.^- 

[0 2 0 6] rc7)||0^(7)|gl 7 ecDlgP^fi. 

coll 2 1 (Dljmz.m 1 (^P«1Pir*SMiJ61](cifi^iJ 

L. ^i(7):*rf^<^ii:3^i-5^2o:*ri^(;:mi c^FbIISIJ; »9 
/J^^ 2 0Pp1Pii?^IiJ6^(cgE^iJ LTi ^5£S_hJ::^-^ 

2(7)^Ii^6(7)^iJ;6^^W6^tC 7*I^±^^tbr. /O^o. m2 

(Dmmm^(D^m%m^^'^nt^\^^x. 0 i^Kffi±{^^ 

[ 0 2 0 7 ] :L(D^Wi(Om \ 7 7^0MP^fi. ii^ b^b /; ^ 4^ 

1 (^nmi^\z.:L(Dm i o^li^J: i9^gB^Bti;6^^v^1«i$c 
oo^ 2 co^Iigc/j^B 1 (iO;^f^t::^ i (Dwmxmmmz.w.'^\\ 

^i<7):^f^,^ii:5?-r^m2co:fri^^::^i(7)FBlPiJ:»9 
/j^ ^ 1/ ^ M 2 CO r«i Pi -c^Mij 6^ la^ij L r V ^ ^ g«± (c 

2 CO:^|^C7)|g 2 COfIJfilc<7)^IJ;55^«6^(C 7 

[0 2 0 8] CC0|gP^(7)|| 178 (Dmm^. % 1 CO^i??/ 
|5ffi«;S^W-t-5*S0^B/j-b^C^^ 1 (0%%m^\Z.% 1 (D^ 

±§$s{i^^^ct ^^\^^m2 (DW'm^&^^m^^ir^m^<D 
m 2 (Dmmyy^m i (o:}7{^{zm i (T^rpiPiTSiiiw^cia^^ij 
mi<D:^i^tm.^-t^m2(D:^\^i^zmicommx^ 

/h ^ V ^® 2 CO PpIPI r-MMU 6^ ia^ij U T I ^ -5 (c i^-^ 

^ J: 9{::L/c^^(7)®i5girfi-C^feoT. ^ i oor«1Pi/j^5 
0 n in^±Xh ^ . m2 (r)-)jS^(Dm 2 (D%mL(D'3U- 1 ^ 
JL^Ji^^tLs /J^O. ^2(D^«/jS^^C0fS-'l4^^ifi!t(C-^^ 

[0 2 0 9] ::.(nmm(om i 7 9 II i (OW-"^ 

musL^^^ ^%^^m2 (DwmrM^m^m-r^mm<D 
m 2 (D$Mmyy-m i (D:^\^{zm i (Dmrnxmrn^iz^m 

L. ml<7:):&I^^^i:^'t-5^2co;^f^{cmlcor«^PiJ:^:) 
2 (7)5BPgT'^IiJW{cia^ij LT i/^5St5±(c^-^ 

tsit^ff^/s-r^ii/j^/TjcS^ti/^i^^-T^fcor. mi(Dm 

m:^'- 5 0// mi^Ji-efe ^9 . Sm^m 2 C0:&f^<7)^ 2 (D$M 



(47) 



#F?S 2003-1245 



91 

[0 2 10] zcommco^ 1 8 o<D^mi^s m </)¥*si 

5 J: 9(-L/c^-7-iniaig:^ffi-r^oT. Ill (T^r^lPS/J^ 5 10 

[0211] z(Dmm(Dm i s i <Dmma. m i co^*s 

l^l^o:i7r^ch:[i:3^-r^ll2 0;^f^n{c||lcor^1PiJ:t9 
H;^^ 5 0 mJ^ii-C^fe ^9 . St^^>I^2C0:^fp](7>||2O^5 

«<7:»^i];()^l^i^Ji'^^ix. /j^o. ^2(7)$Ife:£/j^^^co?S 

[0 2 12] z(Dmmcomi s 2(D^mi^. ^sfs/j-b^i- 

1 (Dm^^i:i^com 1 (/)i]Mfejc J: ^9 't^^Bmm^^mm 
(Dm 2 <D$myy^m i ^o^i^tc^ i oor^iPi-xrmu^^tcia^ij 
mioo:&r^<tii:^-r^^2(D;^r^(^lli(7)FBipij: J9 

/J^$V^^2c7)r^^P'C»^PJJ^^iCiS^I]L-CV^5S«_b(C^^ 

0 /z mJt^±'C^ *9 . II 2 00:;^rp]CO|| 2 (D^IiS!c(7)3?'Jy5'^ 1 * 

ix/jri^ J: 9 {cSIS±(::^^^Si^:^iiJ^t-^ J: 9 L/c:i 

[0 2 13] zcommcDmi s 3<Dmmit. f^^B^j-h^j: 

l|10O*-f^^ii:^-r5S2<D:^f^tC||lcoF«1|5SJ;i9 

/J^$l^m2(7)r«^PiT-^Mll6<3^rse^|JLTv^^s^s±^c^^ 40 

0 jLi ma±l: fot9 . ^m^^ 2 (D:^\^(Dm 2 (0^ 
[02141 ^.(D^mcom 1 8 4(7)^0^(i. ^ 1 (7)Ipi^ 

ic^?Si"5lSifc(D^2cr)ffii^7&ssv>{c¥tT(cmaiJ6^{cia 
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||2co^igc;!)5^•^-<7)S^±^^lE{c:'^*n/J:v^J:5^t::S 

[0 2 1 51 z,(D^m(omi 8 ^(o^ma. ^mxcow-i^ 

kcmx£-t^mm(om2<D$^m-'K\^'^\zwrrkzmmm:i^i 
m^x^^x. mR\z,m2(Dmmiymm.m:i7'^^^±.^ 

\^^:Lt^W\^t-t^i^(DX^^. 

[0216] z<Dmm(Dm i s e coi^p^fi. m i o^i^ 

^ m^^M'^-t^ X 7 ^ci^tim^(Dmmi7^mx 

^oT. ^2<7)fIigc^^^®6^tC7^JL^_b^^;ri-f^. 

m2(Dmmy}m^(Df^mMm^^^tiyj:^^xo{z.m 

h(DX^^, 

[0 2 17] Z(Dmm(Dmi S 7^7)|§0^^i. ^i(oW-^ 
^Xmm&X <9 2 <5^^J^^|5|6«*^^-t-'5ffi««: 

^^T'^oT. Sf^{cB2<;o^J|g>6s^Ke^tz7*;a±^ 

^^-r. /J^o. m2c7)$Ii«Jc/j'^^^0O?§+4^*§JctC-^^tl.?:c 
[0 2 18] :iO|§0^(/>mi 8 8(^MP^fi. «£a^B/J-64^ 

1 co®^^^»fc-<7)^ 1 (Dmrnx^'^^B^my^^mm 

T'feoT. ^2co^Ilgc;^s^K^i^t:i7*i^±^^ti-r. /j^ 

M2 0^IifiJc/J^^^(^&^imi55^c^-^n4H^J: 

h<ox^^. 

[0 2 19] Z<Dmm<r>y^lB9(Dmm{t.. 'i^^BiJ-ht^ 

6^1 (Dm^'^\^z<^m 1 (om^x. 19 iSB^Btt7ii^^^i.^ii:^ 

fc^^-CfcoT. S«fC^2 0^flj^/()5||®6^tZ7:*:J[^± 
^^tt-r. /J^O. ||2COfIi|E7!)^^T-OSttMS?(C^^tL 

[0 2 2 0] Z.(D^m<DW, \ 9 0(^MP>^ii. II 1 (OW-^ 
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XoizLfzZt ^Wmt-t^ h(DX':h^o 

[0 2 2 1 ] Z<D^m(7^^ 191 (Ommi-t. % 1 (DW-^ 

^ij L T V ^ 5 s«_h { ^ ?f^;t ^ e ^ n/c 

[0 2 2 2] Z.(D^W^(D% 192 (T^^^^fi. ^ 1 CO^i^ 

J: ^ riiv^^ 2 co^i^^Pfe^^it ^^i" ^HS^^K 

^ij L T I ^ ^ _h C: ^ ff^/Sc-r ^ S ^ ^ it 5 

feoT. ^2 0Of^ilK(7)FHl(l/j^5 0 /i mJt^±'T:^fe«9 . ^2 
oofiMlg/j^i;*:y_h^^n. /J^o. m2(DfIj|!c/j^^^coS 

[ 0 2 2 3] Z(Dmm(Dmi 9 3O^0^(1. |g 1 (T^ipi^ 

[ 0 2 2 4] z(Dmm(Dmi 9 4(Dmmit.. m^B^j^h^j: 
1 (Dmm^i^ z (o% 1 (r>mm^ ^ m^Bm>m\^mm 

r-ifooT. ||2O«ig(7>rp1Ri^^5 0jumWJir*fo'9. ^ 

2 00^1®?!)^ i;$:i^±^:^ti. /j^o. ^ 2 co^Iigc/;-^-?-^ 

[0 2 2 5] - CO^P^tJOmi 9 5<7>|§0^(i. J^fe/J^ib^tC 

mmzm2(7:>$nwf^i^u±^^ti. /j^o. ^2(7) 
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[0 2 2 61 Z(DmM<om4 e-^^S I . ^7 6^mS 
1 . |g 1 0 6 --H 1 1 1 > 111 3 6 14 1. ^16 

•9, zco^p^(30^i-m4 5co^0^(;iMigLTa!-</:i:i 

[ 0 2 2 7 ] :i(7)^0^(7)||5 2— ^5 7. ^64^-^6 
9.^82 87. |g 9 4 ---m 99. :m 1 2 1 
17. Hi 2 4 --11 129. H 1 4 2 147. Hi 
10 5 4 —H 15 9. H 1 7 2 ~H 177. H 1 8 4 —H 1 

8 9(7)^0^^C^DV^T. ^lCD:^\^<Dm2<D$M^(Dr^m 

{mi<Dmm) ^^\^^i^mmmzmtE'r^m2<D$mco 
mmit. z<D^m<^mi(Dmm\zmm\^xm^fzm2(D 

5o z(Dmm(7:>m5 s—me 3 . H7o— ^75. hs 

8 --H 93. H 1 0 0 105. H 1 1 8 ~H 1 2 

3 . H 1 3 0 --H 13 5. H 1 4 8 153. H 1 6 

0— Hi 6 5. Hi 7 8 —Hi 8 3(D^m^Z^^^X . H 

icD:^\^(Dm2com^(Dr^m imKDr^m) ^^^^itm 

20 ,^#c{CM?£i-'6H 2 (7)Mi|Jc^orBlPSfi. TPS/J^ 5 0 /i mT^ 

fe^w^^i^v^T. z<Dmm(Dmi(DmmiizmmLXi^ 

P11^-C^fo6o :ic^^P>^t^H5 2'-H6 3. H8 2-'H9 
3 . H 1 1 2 ~H 12 3. mi 4 2 —H 153. H 1 7 
2-'Hl 8 3O|§0^(CjoVNT. H2 0:fyr^(OH2(7)?Ii^ 

X^r^. — fl^6^(Ciil 0/imiU_hl 0 00 juml^T. A 
^6^(Cfi2 0 M m^±2 0 O M mJ^TT-fo^o 
30 [0 2 2 8] Z<7)^0J6OH5 2'-H5 7 . H 6 4 ~H 6 

9 . H 8 2 --H 8 7. H 9 4 --H 99. H 1 1 2 ---H 1 
17. H 1 2 4 -H 129. H 1 4 2 --H 147. Hi 
5 4 -H 15 9. H 1 7 2 —H 177. H 1 8 4 -H 1 

8 9(7)^p^^c^^v^r. H2(7):^f^(7:)H2(7)fiiisicoo^ijfe5 
VMiii:l^t^f:i^?ii-5H2cD^IifiJc(7)i(c(7)iiPI^ 7*<t L 
ycoofi . H 2 co;^ii&]cDH 2 <Dm^(0^^\k^ v ^fiii:^#t{«I 
5H2c;)^ii^(7)rp1Pi(cJ;or(l. m^co^:y:/-!^ 

n^zt^^m.i^tih(Dxh^^ z(Dm2(Djj{^(Dm2 

40 co^li!c<7)^ijfe 5 V >fiii:«tfcfc5i ft-r ^ H 2 co^i^cofc 

[0 2 2 9] z(Dmm<Dm4 e^mi 9 5(Dmm^Z^^^ 
(D^m(Dm 1 -H 4 5 (ommiizmm x^xm^tz z t ^^^f& 

[0 2 3 0] ±^<DXol>zmfil^:h.fzZ(Dmm^Z^\^>X 
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^^mmc^-^tifjt^^^x 0 iiZ.mimw< i i i -vmit^ 
^^i^^itm^m'^^m^fi^ir ^mimw^ i i i - vmit^ 

6 4^ ^ Jl t:: m 2 <DmWj ^ h teffi ?i ^(DX^m^^ U X 
[0 2 3 1 ] 10 

xm^i:^m\^^^t^hm.m-t^. f^^. '^mMm(D^m 
i-„ )^j.T(om:MMn\c-^^^x{%. m \ A\c7r^'rxo\^. 

x\^^^h<Dtir^^ miBiz^ m^B(Dmi5:mJ^^<Dm 20 

ir^cD^P-m'ox^^^K mi A^,zm^xa. mmiti. 
xF]mmti.xhh i\^y.Tmm) o ^mwi^—^^m 

S (MOCVD) . /^-Y K^-r KMta^t''^:^rv^-\'/U/ijc 

KMffi^ t°:^^v'-^-/V;55c:^ (HVPE) 

i:^'^mm^j:tlz^<on^x^^yy'itir^zti,cJ:^^ 30 

[0 2 3 2] z(Dt^. Tm&m(D^^^Bxm•±^<D±{z 

x\ ^%%m.. ^^-'m^\z\^'^mmLt-. %m.B\z.^ 

^t^o 40 

[ 0 2 3 3] (1) ^^C0i;^^X^^Iig(BC0#ffi-r5ml 

il5cB/j^7^:^1^^4)c{::^Fp1PiT'ilffl6<]l;iia^iJLT:Jo g 
ia}icO®ifi?Bcoq:i.i:^[il±COF«1Pi;5M 0 0a mX^^m 
^T-niilE^ 400/imX346iu m(DS::^ni^^C't 
:i(7)3 4 6 a m^l^9l^(i:(i4 0 0 M mX (31^2 
/2) Xh^o 
[0 2 3 4] ( 2 ) 5^^ti«/5'J^K6^tcMi« B 
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400MmX346M mCOft:^ff$-e^^^^^Ji^^ 

^gtLT^:y:7'fl::-r^o :i CO J: 9 f^t*^ :i d: J: f9 . m 

[0 2 3 5] (3) m^\^^(Df^i±mmmM^B(D±{z 
^ti^z.tf}^^^\^^^o\z.^ jo ^ ^^±misic CO 

m±:^Vy^'7'^(Dm^Xh^m^i}^^^^(r>X\ ^(d::^ 

[0 2 3 6] ]^±(D (1) (3) {cm^fz^m:ix-D 

^^5(&(7:>^v^f^i^gcB(7).^^^S:II16^^^iett^ J: 9 4^iE 

m:i<z^m^mi^^^^m:ir^z.tfy-x^^, ±m(Dz ti,z 

$m'^m^mm(Dmi'^no. ^mi^i^—^xit^yy^ 
(Dti^m^^m^t!^^t Lxm\^^^(DX\ m5{zfT^-txo 

B±{zmm^ti^t. u—^'(Dm^^m^j:t>zxx 
9o z(Dfz^^. m^B±i^zn^m^(D^^-mjmf^^ 

l/^r. 400/imX346a m(DS::^W^ t 0 (Dit.—m 
X^^. m^(D^^ ^^"^mmt. (2) :ioJ;t/ (3) 

[0 2 3 7 ] :l^3o^0^oml^o^ffiJf^^g^^ol^r 

mn-t^o zcom 1 <Dmmmmizi6\.^x{-^. w-mrM^^ 

$gB^0/j^«b4^5^ttEB^S^IlJW(CgE^iJLri>6G a NS« 

- if ^ ;55c 5 o I ^ r li^. -f 5 o 

[0 2 3 81 13 6(^:1 (OH 
G a NSIg^TT^i-^cSHl-Cfc^o rOG a NS*g 1 (OM 
tiIll*3<J:l/»f®Ig](i[ll 1 AjoJ:!/!!] iBt \^mxh^o 
Z<DG aNm^^li-tnmX (0 0 0 1) ® (C®) 
"C'fe^o 7t/:iL. GaNStgltlR®. A®^7t{iMS 
JjH<Dh<DX^^XhX^\ r.(OG a NStS 1 tr:|ol/^T 

mtL^^f}- m^'i^^Bt-h^^^ mm Bi)-^:}v^^mzmm 
6^{c^£^|JLT^/^>5o z.(Dm^. m^^m(^mmBm±^'i^ 
-s^EistiG a NO <i-ioo> :>j\^'3t6xxy^^ntmm 

4^;/7f^<^-®:Lrl^^o /■:i7^cL. Si£lgcO^Ii|EB|W)±^ 
J^^E^a^G a NCO (1 1-20) -:>j\^:^X.XJ^ritm 
{ffi^^-f^ir-Sc-r^ct 9(CLr J:i\ ^li^BfiGaN 

S^Si ^®iiLrl^'5o :i(OG a NStgicoi5:^«if?iJx. 

Jj:2 0 0 — 6 0 O M m-rfo^o 4*5. (U 6 C0®^§(^Mfe5 

Bcote^6^4fS:EBIt^.^7f:-r/ci6<ot(Otci^ 




(50) 
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[0 2 3 9] m^Bmmmm (aias^c^m^Bcoq^'L^ 

m±(Dmm) i^mx.it4 o o /x m. ^(Dii:ti{i^ijx.(i 2 

^(OYy V^^tX^X^ yr^yV^t^'^n^^^ 20 
:^V=7^y'''^(nm'^\'t. y b=7^ y°^'^&t LX. ^(d 

izmm. mm^m-r-ti^zx^. m^^w-mti^. mm 

t Lxmm-thz t:6^^x^ ^wmt-r^z t:^^x^ 

'i^^mxh^tK m^(r)i&^&xmmmzni.xmmAi^ 

^H^o z.(DM^^mxmM^^^L^xf&M^^^zt{z 
r±y h^^mnLXf&A^mn-r^zt:^'^x^^. 

t'^cDmcommz. mmmxmmm^mf^'t^ztyy^x 
r^^L^-n^G a A smm^j:t^^m^^^z.tm^-^ 

Ll\ ^LT. :iOTJteS«±(C. W^l^itS i O2 Si/J^ 

^fzity hy^y'^ti"^:Lt:^-X^^o ZcnmitmW] 
jEL<. ^mmmf^ir^Z.t:^^X^^„ X^Mci^mz 50 
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it. z(Dm^. ma. me{z^^'rm^Bmm{zMit^L 

M^^^iy— (HVPE) {ZX.^. G a N^ffSIiTfeS^-tt 
mmm(OXo{zmt^¥y V^<Oy<^-iy commit, yy 

mt^y^V'7^y''^(Dy<^ — :y(Dm^\%. y^'yx^t^ 

^ b(::G a N<30/f:j3Ig^WNiJADX, WSJPXL. ^ 
ffi^^tHfb-r^o :m(cJ:or. G a NStgi ^g^it-f 
^:i<!:/j^-C#^o wwT% G a N^t^l (Om^fi. 
{c:^^-r^:i (ir/Osr-t^o J: 5 LTMig^tbfcG 

-rXC0K:yhiK (^5V^^;i;^ h^^:7°t^) 

oTt^^c «®BJiU^(7)^$S^0Mi«. -r?:^:b^?Iifi!cA 
(i. fMfe5B{::j:l:-<r®$^{5^Sct 4^oTi^5o 

[0 2 4 0] COO^ 1 ^D||teB^(C:|oV^r(^. [El 6 JCtp: 

fGaNSffiixic. mi\zff^-tx')fi.^^'^^xxjmm. 

^LT. G a NKtSl±t:iU— -tf+Sit^ffM-r^G 

mmcom^f&ti: t^(D'i^^m^^y^^-^ ^ ^rnm^x u—if «ig 
^mf&Ltzm. m^mm(Dmnmizr^-:>x. i^-'^mm 

[0 2 4 1] Il]8^c*5v^r^l. cos:^?F^7ii^— oco 
mtct@s-r^o $6tc. 'ttih7bm^j:otzm^xmfj^ti 

fzM:^M:^^\y'—fy<—4^mi^X\^^X. rcou— 
4coSi22;i>s^tg^«c5tcffiS-r^o 

[0 2 4 2] (lj8(C7r:-r^iJtCjol^r(±. G a N^^^^^f* 
U~if(7)-!^^X7jM?«J;t.ii*6 00MmX346ju mi:'^ 

s^^fi^ (Mi22^f^) \tm^B^mh^j:\^^m.mizf&ox. 

[0 2 4 3] rco^-g-, ?IiSlcB(i#G a N^^^^f^iU- 
^(D^y-iz-z>\.^x{t. ms^(Dm:fj{^(Dm.mzr^^ 

X. mm^j:tlzX^mm(Dy^^ y^ zti^z 

x^i!mm\z]^m:^ti^^K 't(Dm.mtm^B^mh^j:^' 

(DX\ ffi«B (C^^tt Steffi ^Zt 

L/c^^oT. mit^m-Bi<. ^t«^4;^)s^^v^G a N^^^ 
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[0 2 4 4] G a N^^#-2»f$: (50 J: 

ZZX-a. ]) yi^m^^^XV^S CH (Separate Confine 
mentHeterostructure) ^Sis^ W"^-?) G a N Jfi^Mi^ ^ 

[0 2 4 5] -r^^t^-h. m 9 {ZTjk-rx o fc. -^-r. g a 

NSI^ 1 <7)*®^-t^— ^yi-^ y — ^ v^v^ ^1- J: 19 fff?^ 

itLfcms ^C0±tCMOC VD&tCct »9 . nMGaN^N 
'>:7r®5. n^A 1 G a N^^:y Kg6. nSlGaN 
^#S^7. T>^ K— 7'C7)G a i-x I nx N/G a i-y 
I ny N#fift^#FffiiS(;)^ttg8. rvK-:7^I n 
G a N^Mbl5S-lhS 9 . pSA 1 G a N:3e-^ :y:7'^ 1 0. 
pUG a N^#K^ 1 1 . pMA 1 G a N^^ :y 1 
2:foJ:t/pSiG aN=iV^^ hill 3 ^HS^J;^ t"^ ^ v- 

[0 2 4 6] r^-C\ nmC aNy<y'7Tm5{tm-^^^^ 
mx.lt 0. 0 5|im-C^«9. ngJ^M4^t Lr<^iJx.tf S 

i /J^ K— y^^ixri/^^^ nSiA 1 G aN^ "7 y K® 6 
J¥^7iM?'JX-(^ 1 . 0 /Lz mlj'fe ^9 . nm^i^^ tLXmx, 
{^S i /J^ K— y^'^tL, A 1 m;Sfif^'Jx.(^0. 0 8lj^^ 
60 nS^G a N^2g?S^ 7iiii:$;6'J0iJ;t*^ 0. 1 mT? 

5o T> K— I nx G a i-x N/ I ny G a i-y N# 

InxGai-x NJl0Oj5^/j^ 3 . 5nmT'x = 0. 1 
4 . m.^mt LXCD I ny G a I-y NgCOlfi^jiiS 7 n m 
Xy = 0. 0 2. #F^/>>3-T:^fe^o 

[0 2 4 7] TV- K— nG a N*Ml:P;5-Lhil 9 
tt^StCitLTl/^^^/j-b. pS^A 1 G a N:3f-^ y >^J1 
9tc^LTi>^®t::r&l/j^oT I n m/S/^i^t*^ {c^pM^> 

S{C:}oft6 I n*l/Sii^'ttJi8(7)P$ltjl^ LTCO I ny 
Gai-y Ngco I nm;*y <!:— IfeLTjb^t) . pSiAlG 

a N^-\' yy'm 1 OJCl^-Lri/^^ffitCjott^ I n|a/*(t 

0 .!:/j:oi:i/^'5o ::(5or > K-':7M n G a N^MbK5iii/i 

9<59)?$?ifi^iJ;tfi'2 0 n mX^^o 

[0 2 4 8 ] pmA\ G aN^A^^y^mi oi^m^yy^M 

x.ff 1 0 nmxh^. pm^i^^t i^xm^i-^-^^^^^-iy 

^M. (Mg) K^-^^'^tlTV^^o rOpg/AlGaN 
:y://i 1 OCOA 1 *l/«(^f^^'Jx.{^0. 2X^^. :i<D 

vMA \ G a yy^mi O^-X. pS/GaN^?»ft^ 

11. pSA 1 G a N:^ ^ :y KS 1 2:foJ:t/pg;G a N 
=^>-^^ hSl StT^/iScftH^I-^tt^S/j^tb I n;6^MtL 

x'^it't^(D^m±-t^tthi^. f^^msyJ^h<D^^- 

fc5o pSiG a N7t?S?Sa 1 l(^)f:^/>^i^'J;ttf 0. 1m 
m-r'^b»9 . p^^J€4^i: LXm:titM^y)^^ K— ^^^ttT 
l^^o p^A 1 G a NiJ7 ^ 1 2{i!i:^7!>^Mx.f^ 
0. 5mnXh^. pS^^€4^i: L-rf^iJx.fi'Mg/j': K— 
A Ull75c(if?'JX-f^O. OST'fo^o P^GaN 
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=^ >'^^ 1 3(il!:^A^(^iJ;^{^0. IfxmXh^. p 

[0 2 4 9] -^/c. I n ^^^4^V>g-Cfc^ nSiG a N 
y<yyrm5. nS^A 1 G a ^ :y Kil 6 . n^Ga 

Nitm^&mr. pmA \ G aN^-r yy^mi 0 . pMg 

aN^^mmil. pS^A 1 G a Ni^^ K@ 1 2^oJ: 
UpmC a Ninv^^ 1 3(Df^m^^mi'i.m:^itl O 
0 0°CSSi:L. I n^^tfSl^^^G a i-x TnxN 
/Gai-y T ny N^aS^#F«itcof£tig 8 CO/SS 

10 i^mtm^iti 0 o-'S 0 o'c. 0ijx.(^ 7 3 o°c<h-r 

5o TV K-:/ I n G a N^^{k(5SihS 9 0;S:S:r^^{i. 

/s^gr^i^Bt.'^jifi-ttii 8 o/sgr^j^ tmc<mpLit7 3 

TB^.^.-CpSiA 1 G aN^^ yZfmi OCO^Sr^it^PI 
i::< Wxfi*8 3 5°Cf:i4^^ J: 9tc-r^o 

[0 2 5 0] r^btT^'G a N^^^##:jl<7);?Jc:gJ[^.*4{l. 
f^J;t{i\ G a(7)Jg3p4<!r LTfi h y -^^A ( (C 

H3 ) 3 G a . TMG) . A 1 (DWMt LTfi b V ?^ ^ 
/UT ^ ^ ( (CH3 ) 3 A 1 . TMA) . I n CO 
20 i?.*il-<t LTtl h y ^^/U-r Vv^-^A ( (CH3 ) 3 1 
n. TMI) NOJ^*4t LTflNHa ^ffll^^^ 

/ >-^:/ (s i H4 ) pSi K— h <^ LTtif^iJx. 

:^ = 7< v- ^ C3 ^ > ^ i^zc - /U-^ i5?'^> V/ A 

( (CH3 C5 H4 ) 2 Mg) h^^^it\f:^ = 'y^ 

>-:^ V?zii-yU-v'^^^^>>'r>i^ ( (Cs H5 ) 2 Mg) ^ffl 

[0 2 5 1 ] ±i^<DX oiZl^XGa N^^^^ft:® 

30 ^n^^^itfzG a NS+^ 1 ^MOC VDi^B/J^6^'9 tH 
-to ^LT. pSiG a N=:i>'^^ hS 1 3(^:fe®t;if?iJx. 

mx.itm^:^^^0, iMmcos i O2 fl^ (Iil7r:-y:-r) 

/SLfcm. ^os i 02 y y fcj: 19 y 

(U^it-f) ^ffML. :icouv^>^. h/-?>$7 — 

h:x:y^>>r\ ^fcfl. CF4 -^CHFs tj:t^(Dyym 
^^ts^:iL^y^l^^^'Jf^:^m\^'^tlK I E&icj: t9 S i O2 

[ 0 2 5 2] Z(DS i O2 m^-^y^^ tl.XR \ 

Em:iX ^ pMA 1 G a ^ :y KH 1 2 COl5^:^f^(7) 

m'^(Dm^^x:^yf->^^^^n9zt{:ix^. laiotc 

Tjk-rXoiiz.^ <i - 1 0 o> ;^f^{cjffift-r^ y yi^i 4 

^ff^/ic-r^o ^<7)y v^l 4C0i|iI(ti^iJ;t(^ 3 jLz mTfo 
[0 2 5 3] z^y^:y^'^7.^ t LTffil^fcS i 




(52) 
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[0 2 5 41 u y ^"yy ^-i^zxD x^mmmmfi^ 

{cj: . r?^p 1 5 a ^ff^;*-r'5o 

[0 2 5 5] u-v^:^ h^N^^^^-V^^lL^ci-S^cot^t 

ST% J: 19 0iJx.(^ P d 10 

if^ P tBi4oJ:t/Au0I^IiH^^ff^/«L/tm. K^- 
^-^^-tcoJilcff^/Tjc^ix/cP dM. P tflIioJ:t>'Au 

A u m(Dm ^ i^i¥^\:tit^tl^*tll 0 nm. 1 0 0 n m:jo 

[ 0 2 5 6] mz.^ G a NSIS 1 (Ommcmx.l'XM^EM 20 

/SL. T i /P t/Au Wit(7)nftijS111 7 ^ff^/Sc-r 
S„ ^C7)n«®1^1 7 ^«;*-r^T i fli. Pt 

m^xxfAum(Dm^i^w^\K.it^ti^*rii o nm, 50 

nmjoJ:t>'l 0 0 nm<J:-r^o nftij^ffil?^^ 

[ 0 2 5 7 ] m^$Mm2(Dmmmzr^<,x. ±m 

[0 2 5 8] J^±coj: ^.(Dmco^JSiff^Sgt^ctti 

^i^ it /J MS 1/ ^ ^lifiJc A (7) { - ip J^S5fe^ S m 

h^mmB^-y^:^^^mzmmmzEmi.x\.^^G a ns 

-r^G a N^^*3^^*S^/5icft^-ttTV^^^7)'r^ :i<7)G a 

G a N?;^igf$ii^/5)c-S^ii:fcm{^y 1 4 COJf^/*. 

pfllim^il 6^oJ:U^nfflijm® 1 7(7)ffM4^^^^tto/c 
t^. ^^•?I«2(D^$Ii|^[Zfp^oT. U—l^'ltit^O^ff^/^S^ 
KfzG a 1 \f:yy^"i=TO^t\ZX^m 

^(/)G a N^^^^^fru— if'^:/ y^diiG a NStR 1 so 
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it^m'^S:m-x\ mmi±^m<^m^<DG a N?<*agj$ 

[ 0 2 5 9 ] ;(JO;tT. ^(D^ I (^MM^^Wz Xtlit. 
8 (CS LTT >^ K-:7^ I n G a N^^<k|5;^Jhjl 9 /j^f^ 
i-fi^tl. Z(Dr>' I''— I nG a N^itm±m 9 {zmi. 
X pmA I G a N^^y-y'm 1 O^^^t^tt ^HTl^^CO 
-e. T>K—:7^ I nG a N^MbK^ltil 9 (CJ:«9. p^A 

1 Ga N^^y^mi 0 J: *9 8 (C|§^-f 

ir^m^itzm^u't^^t^^xt^tthiz^ pmm(opm 

[0 2 6 0]iSfe{C. rco^P^c;)^2(7:)^JSff^fli«::ol,>T 
tftPJ-f^o [g] 1 2f:i7r:-t-J: Z<D^2<DmmmmJz 

t-t^. :i^-r^zt{zxK^. mi^B(Dmw:^mmMm 
liZR^z. t ^mn ^ z t T^^-x t 
[0 2 6 1 ] z(Dm2mmwmi,z^\^^x^^. mmB(D^ 

'Di^±^;S^-ii:if^/j^ h^j:^. m'f-m^ 2 co^$m^zr^ o 

^ y-yrmf^^ti^ztyy-m 1 (Dmmmrmtm^j:-:^x\.^ 
tc^r^^^nso :z(om. mmB(D^^j^<Dmm{tm&:^^^^ 

[0 2 6 2] ^j:Htt/jSi^^>^<J: $tt5(0(:i. u-if ;^ h 7 

^y'2(7)3!ffi®a^^^-Cfe^75^ [Ell 2 t:i^-r J: 9 4^iEM-X:^ 

±m:x^(Dzti'^mi<Dmmmmtmmx 

h^<DX\ mM^'^m-t^o z(Dm2(DmmwmAzx^ 
xh. mi<ommmmtmm^j:m/^.^m^:ztyy-x^ 

[0 2 6 3] z(D^m<Dm3<Dmmmmi>zo\.^x 

f^^P^-r^o :l^o^3c/)^^£JF^^i{c4ol/^T^i. [Eli4{C7n 

-rj:9f^. G a NS« l(C:fc^/^r . /jMS^^ ^ 

ifSa^B /J ^ lb /cC ^ Slfejc A CT:) 4^ ^l^lHfi * I ^Jga^B /J ^ 6 

?i^?IJ«B;6SS;^?f$t&^^t^(cjl^6^{cBa^(JLri.>^o 

LT. ®i|JcB/j^^OIZgo(D^|gf${cfeg-t-^:ico — 

(/:>M&i^(D$M^Bm±^'f^^m.BitG ahi<D (1-10 
^^mn^nG aNCD (I 1-20) :^f^ <^ — L T I ^ 6o 

[0 2 6 4] ■S::^wm^(D^m:^{^<Dm^Bmmmm 




103 



[0 2 6 5] :L(Dmm<Dm4(DmmmmiiZ-D\^^x 

^m^mmm^um lt v ^5 r i: i (Dmmmm t m 

jM(D$mcy)'^mmM^t i.xmf^^^x\^^^z t^-mi 
ommmmtm^j:^o Mcm^i^zit. mf^.Acow-mmm 

X 1 08 cm-2j^ji, m^c(DW-mRiiLmm^i x i o 

^Bmmmm (m^m(o$M^B(D^^Lm±(7:>mm) it 

mK.it 3 0 0 M m, ^(Dm^ltmK,it2 0 fjL mT'fe-5o 

[ 0 2 6 6] -(om^. m^commmmt^^^K^ . 
m^B(o^>L^m±^'i^^^mmt-h^^^o ^^^^^2(0^ 

Xf^f?']x(f 6 0 0 M mX 2 6 0 M mT^fe^o 

tmmxh^^<DX\ lft0J^^^B&i-5o w(50^4(?:)^»^ 

J: o T ^ . Si (o-miMmtmmm^i^.^m^ :i <b 

[ 0 2 6 7 ] :L(D^m(Dm^(ommMmiz^\^^x 
tm-r^oo z.<Dm,b<Dm:mmm\z^\^^x\t.. luietcTT^ 

%mAtm^Bt(nmiz.^ mmACDW-mr. 
iiL^m t mm B (D^mmiiimm t <D^m^^j:w-^miSLm 
}^<Dmmc:^mmmt i.xm)^^tix\.^^ztr-mi 
(Dmmmm tm^j:^o Mrm^iza. mmAcD^mBiim 
mit2xio^ cm-^ }^T. m^BCDW-mj^iiL^mm 

X 1 0« c m-2 Jl^±. $Mi^C(OW-mrAiLmmt 1X10 

8 c m-2 J: 19 /J^$ < . 2X1 0^5 c m-2 J: 19±#V\ 

mB</:>m^\\mm {m^m(D$MmB(D^'L^m±(Dmm) 

f?ij;t(i4 0 0 iu m. ^:(7)itg(if^ijx.ff 2 0 /z mT'foSo 

^/c, mmc<ommtmK.iti 2 0 umx^^o 

[0 2 6 8 ] ZCOm^. |g 1 CO^lJ^C^^V^T^^. Hk^^ 
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n& itmmB(D^^L^m±^ *s a:^ s i23 

Xii<5^^jx.i^ 4 0 0 ^ mX 3 0 O M m-efe^o CltOS-^ 

u-if;^ h^-r >^3c7){iHfi> m'=Fmm2<Dmm<D 
»9. %mLB-^x.mm.o(D^'^t-m.itmmz^^^z.t^ 

10 [0 2 6 9] —-io. ^2<7)0^J{Cio^/^T{i. S:fr?f^60ig^ 
^Ii^2(D:^iZ2:^r^CO^S^fi (1-1 0 0> 
lg(7)«^J|icBOt^.L^P±^^^^ii:^/j^e>{?'Jx.f^ 2 3 /zm^i 

nr:jo*9. mm.-)j\p\(Dmm^m-t <i i-2o> ^^i^c^s 

iagECO^i]KB<D4^^i:^|W]±^;^S^ffi;^/j^tbf?'Jx,{i'l 0 0 IX 
mgtt^rl^5o ^^OtJ'&t. ^^ffii^2 01f^Xflf^iJx. 
(^*400MmX300jLi m-C$)>5c "t^'^^ h :7'3 
^^®lllc2C0^i23tD4'.«?.(W|dr^^-S^^±(l:-r 
y^t^. :iOL/— ifv^ h^^^3{^^IfetB^Dj:t>mic<b 

[0 2 7 0] z(D^m(Dme(Dmmmmiz-:>\^^x 
mmir^, z<D^6<Dmmj^miz:}s\.'^xit. caNmrn 
1 cDmmA(o^iz$Mi^Byj-y<^^^mzmmmznm\^ 
x\^^^ztitmi(Dmmmmtmmxh^:dK zcom 

-a-. H 1 7 tc^-f-J: oiz^ < 1 - 1 0 o> 

<DmmB(D^^L^m±^^^^^mm^'^^^m(Dm^$Mm2(D 

7 0 0 M mtcis::£$tt'C^^^o <i-ioo> Jj\^<dM: 
iS:m<Dmi^B(DZ(Dm'^m^2<DMm:i7{^(Dmn^it 
<ii-2o) :^\^(Dm^t^(om^B(D^s\\m±^^^^^ 
m^yj^h^j:^ . Mm:^\^(D^$mit <i-ioo) 
<Dm&t^commB(D^'Om±^'^^^m.^fj^ib^j:^o coo 
m^. m^T-mi^ 2 <D^-f y<itm^it eoejumxsso 

40 mB(Dm^r^m^mmzR^:z t ^mn^ztib^x^ 
5o ±u&.^(Dztami(ommmmtmmx^^(D 
x\ mm^%^Kir^^ ^(omecDmmmmizx-^xh. 

[0 2 7 1 ] mz. z<D^m(om7 <DmmMWAzr:^\.^x 
mn-t^. mi sizfr^-rx oiz^ z(Dm7 <Dmmmmiz 

W(cz:o?fM^nso z.o:>m'f'm^2ommmi<zr^^ 
igf$L/— tf^^y^T^^m 1 9(c:^-r, ±mm\'Coztitm 

50 l(59*j[fe?F^^<t:|Wi1ST'^^coT% tJ^P^^^^B&-r^o Z<D 
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a = 3 4 6 Mm. d = 2 0 )l/ m-*:;^^^:®'^^ 
U — if;^ h^-t':7'3C0*Sc7:>±PlJi3 4 6 - 2 0 - 

2 = 324jLzmi:/j:5o — o(;)j^iJ^^tm?i\ ih';^ 

h^^-7^3(7:»i|il^ 2 0 0 M m^-r^o ^C7)<l:#, ^^^1 
tt^n^G a N^^^^f$U-if^:y:7^^Ig]2 1 

±mui^(D:Lti-^m K^mmMm tmmx;^^<DX\ m 
h y ^ ^"3 (o^yjm^^x ±^ \^^mmni^(DG a n^^## 

f$ u—if {cioi 1 <t l^1t?iffJ.^.^t#^ :i 

[0 2 7 3 ] zco^m(Dm9(DmmmM'<:i-:)\^^x 

mnir^, 112 2^1-(7)|g9oo^JS:?f^^tc:^oV^Tffi^/^^ 

G a ^ssmm^^-r^mmxh^o m 2 2 j; e» 

-^':7"3^C'^^n4^v^J:9^^^^^Il«!c2;0^^1^^^tL^o ^ 

mmxh^(Dx\ mm^%^m-r^c z(Dm9(DnmMm 
Tfj^s^-r^o 112 3 3.(7)^1 0(7)^iE?^?Sitc:^ov^Tffi 

(inSlr'C®:^fir'fe^o /tfcL. GaNSt^ltiR 
;&^G a NCO <1 1 - 2 0) :^f^fcOrij;tf^ 4 0 0m mfplBS 

r-ii^Wtcia^iJL. <ii-2o> ^-f^c^iE^^-r^ (1 

- 1. 0 0> :^(p](Cf?iJx.(i'2 O'-l 0 0 M mFp1PST'il^6^ 
(iSd^iJLTi^^o TtfcL. <ll-2 0> <1- 
10 0) 1f\^t^Atim:tXhX\^\ 

[ 0 2 7 5 1 z(Dmi o(Dmmwmjz^^^xa. m2 4 
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<1-10 0> :;^f^(7)mi^B(7)^iJ^a*9 . /J^o. 
if;^ h7-r >^3;!)SC.(7)MligB<7)^iJ(7)FBlco^ii|g<0'1^*{^-a 

{cSM-r^ J: 9f:i^^^Il|E2;6^iij^^tL^o 

m^mm2{znmmBO)m^mm'o{z^^n^^\^\ ±m 
m\^(Dzti-tmi<ommmmtmmx^^<Dx\ mm^ 

[0 2 7 6] mz. zcD^mcomi 
xmm-r^, 112 5{C7j^-rj:^{^. zcd^i icommw^ 

(1-100) :^\^<Dmi^B(D^\\^m^ . i&:^(omm^- 

z(Dm^B(Dm^hmtifciiLm^m^^.x. mio<Dm 

mnmtm^j:^. zcom^. m'¥'mm2f^cmMmB(D^\] 

mi<^mmwmtmmxh^<DX\ mm^^^m-t^o z 

^^i.'^.^n^zt^^^x^^^ 

[0 2 7 7] Z(D^m(Dmi 2(Dm&MWJ^-Oh^ 

20 xmm-t^o m2 e{z^-rxoi<z.^ z,(d% \ 2(D%mm 

^ffiv^^/J^^ if^ V=7^y^3\z.W'r^i'S:—n(n^'^-b^ 

V^-ftlt <1-10 0> -)iH(0%%m.B(Dm(DWi\Z{tLm- 
/O^O, U—if;^ >^3:^^r.0Ofli^B<;O^iJ(Dr«^(5O 

2 {c fiflifiJt B o^ij fi^S W tc^ ^ /j: 1/ \ JitSi^^^/:» 

:i^(ii?i Qii6xxj^w.\(o%mmmtmm.x^^<ox\ 

30 (Dwm^m^nmsin^.'^n^z.tt-x^yb^ 

rtftBJ-f^o 112 7tC7j^-rct 9fc:. Z(om \ 3(0%mB 

(1-10 0) -)5no'y%mLB(D'^\\^m'0 . (tfl*-COi^®/j-^ 

:^ o^J^ B co^ij t;: iE CPSi" S B60^iJci:^(7)ftoo^ 

^ifijcBC0^ij;6^e^ 5 0 n xTi\^J.±M^f^{tLm.^'^^ ^.^X\ % 

\ o(D%m^>mbWsi^o z(r>^^^^ m=^%m.2\z.m^ 

40 fe^Bco^lJ^il*:-^^^^o itei^^co :i <^ (i^ 1 Oio J: 

z.(nm \ 3(o-mmim^^x^\s. %\(ommmtnm 

[0 2 7 9] jjfetc. z(n^^^o:>% \ 4C0^J£?F$ffitCOU> 
rl^P^-r^o 1^2 8lC7j^i-J: :i(7)^i 4(7:)^J^£ff$ 
#J^jol^■r^i. mi 0<>0^JS?f^fi|i[WHf4-G a NStsi 

<i-ioo) :ferf^<7)^igB(7:)?ij/j^ibgtn/:iffifi4ra 

«9 . {^ii(n^mt^z(n%mLB(r)mz.U<m^'^^%^ 
50 o^iJ<t^o}i^(7)f^i|EB(0^iJ^coFBltcegL. /j^o. 
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(0 2 8 01 z(Dmm(Dmi 5(Dmi&^^WA:i'^^^ 
xmrn-r^, 112 9fi:^co^i 5co*»^^lc:fcl^-r^ 

1 (i. ®i§gB;6SG a N(D <1 1-20) :*rfi&]{w<^ijx.(^ 2 

0 0 AX mr^mxmm^\^Em\^r\^^^z.t^m^^x. m 

1 0O|lffi?f^?J^^^oV^Tffll^7tG a NS« 1 irl^lfCfe 
[0 2 8 1 ] {112 9(Z^t-J: :Z(Dmi 5(DmM^^ 

tmmxh^(DX\ m.m^%^^ir^, z<Dmi 5(Dmm 

[0 2 8 2] ?S^{C. Z<D^m(Dm 1 6 (50^»^^{COl^ 

Tfj^B^^'f^o 1113 0(1^(7)^1 6 co^^S?F$^^;:^3^^Tffl 

h^^G aN^^^^-tW-mmXh^o :iCOGaNSt^l 
(inSi-eC®:&{iLi:'^j>^o /cfcL. GaNS^lfiR 
Am^tzitMm:^iiL(Dh(DX^<:>Xi:>X^\ Z<DG 

aN(7) <i-ioo> :)j[^{z.mm^mtEir^$M^B:d^^ 
<i - 1 0 o> :fj\^tm.^'t^ (1 1-20) :^\^\cm 

x,it4 0 0 u mrmmxmm^^icEmi.x\^^^o /cfcu. 
<i-ioo> :^f^i: <i 1-20) ^ Att#x. 

[0 2 8 3] zcomi e(DmMmmiiC:^^^xit. msi 

mmxh^(DX\ mm^^m-r^, zcomi e<Dmmm 
[0 2 8 4] z(Dmm(Dmi 7 (DmmmmAc-::>\.^ 

^ffli^536\ L^— h7'<:/3t::¥tT?i-ocoaffi;6S 
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[0 2 8 5] r(7:)|gp^cr)|gi 8<^)^^S?F^fll(co^,^ 

Tlji0^-r5o [113 3tc^-r<:t rcolg 1 8(7:)^JS?f? 
Si(:::^6v^T^^. M i 6 co^iSJF^fiSi: P«/<eG a NStS i 

3;^^ro^IfejcB(7)rBlo^li|Eco4J*^i-^(::{iLM 0 
^^®igc2/0^[ij^$ix^.#,-C\ mi 6(7)^5gff^S<tm4^ 
r^^m^. ^^M«2{r(^ffliSBt^^iJ*^^«6^t;i$ 
±ISJ^^coc<t(i:mi 6 joJ:r/mi<^IIJ^?F^ 

mtmmxh^(Dx\ mm^^m-t^^ z(Dmis(Dm 

xmm-r^o (i3 4(c^-rJ: 9^^. :iomi 9(7;)^jffiff$ 
20 ftitc:foi/Nr{i. mi e(^mMLmmtmmy<^G aNm^^i 

^ifejcB^ii^ . i\iiiy(D^m^-z(Dm^B(Dmzm.<mm 
ir^mwiB ^^(^^^(D^MmB t(Dmiz.itLmL. /j^o. u 

igi 6 6o^«^ffi.^s4-5o zcom^. m 

'^m^2i,zitm^B{ti-4^^'^ti^, ±m^^^(ozt{^ 
mi 6^xximi(Dmmmmtmmx^^(DX\ mm^ 

30 [ 0 2 8 7 ] J^tc. z.(D^mo:>m2 Q<D'^^mMU\:i^\^^ 

fii^:::^QV^r^i. mi ^ (r:>mmmmtw\m'^s:G a NSts i 

^zm,<mmir^m^Bt^(D^^xo:>m^Bt(DT^\^z\tLm. 

±.mf\^fcitLm.^m^.^.x\ mi ^(ommmmtm^^^o 
z. <Dm^. m^mm 2 {zmMf^Bcom^ 1 ^^-^n^o 
±fejw^co :i t {^m 1 6 :jo J: t/m 1 <y:>mmwm t mmx 

^160^ffi?F^ffi<tP]1^/^$iJ.^C^#^:ii:75ST-t 

[0 2 8 8] ^tc. z(omm<Dm2 KommmwAz-o^^ 
xmm-r^. 123 6(1^01^2 i(DmmMm^::.%s\^^xm 
v^5G a NS« 1 ^TT^-r^sm-e^^o rOCaNSlS 

Ifi. ^Ii|lcB;O^G a NO (ll~-2 0> l5\^\zm^\^2 

0 0 iimf^mxmmmz.mm\^x\^^^zti:my^^x. m 

1 6C0||^Sff^ffilC^^l^Tffll^yc:G 8 NS^ 1 tlWIIST'fo 
60 ^^«ii§!c2(C{iffil|EBco^iJ{^ 2*:$^tt 

50 So 
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[0 2 8 9] m36 (r^-r J: o {z.^ :z<Dm 2 1 (om^w^ 

[0 2 9 0] i^±. ^o:>mn<r>m:mmm\z.^^^xM.^^ 
[0 2 9 1 1 m^^t. ±M<D'mmmm\z.^^^xm'ftiWL 

t^^. m*^. rfrn'\^:7.f^^{±^<^^'x:i^m{z. 

[0 2 9 2] :irft:6^(^fi. i^Jx.f±\ ±3*cD^iS?f^StC*S 

iznmm^mmLfzmmt Lxhx\^\ 

[0 2 9 3] ^/c. ±a!co*ffi?f^tl^cjo^/^T^i;. ZLCOm 

fzm'^iiz-o\.^xnmLtLf)K :z(D^mit.. m^i^. dh 

(Double Heterostructure) W^<^G a 

(HBT) /jr^oo^iii^^^^ I I I -vmit^m^mw^ 

[0 2 9 4] ±M(DmW.^^M^Z^^^Xa. MO 

CVDfetCj: «9;5)c:^^fT9l^<7)=^-^ y LTH2 

(^iJ;t(i*H2 i:N2 $>^l^{iHe. A r /j: <^ CO 

SffilK^ijx.d'R I ECO J: otsi Vy^ :^y^:yV{zX.^m 
[0 2 9 5] 

^-^Plfej^ilj^-r^ J: 9(«iLri/>^co-X:\ SSco>^^^ 

^it^^^j: t^(Dm^yp mi-xmm^^ hm< Mm^co^m 
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[ii]®(7)^m?:cift0^] 

[mU r(7)MB^oo^JS?f$^.(Di?.#.:grf5iP^r'5/cyjO#4 
tSUI^y J: t>'®f ffiH T'fo >5 „ 

[112] :i(o^mcommmm(om.^.^M^mir^fzisbco^ 
^mx^^o 

10 m4] :L(Dmm(DmMwm(Dm.^.^mm-r^tzisb(DW' 

^mxh^o 

ims] :L<Dmm(Dmmmm(DmA^mM'r^fzi^^)<DW- 
^mxh^o 

me] :i(Dmm(Dmi(Dmi&m'mAzx^G a NW<^m 
i^\^—^(Dmm:^m^mm'r^fzdb(Dw^^mx^^. 
imv] ^comm(Dmi(DmmmmAz:j^i^xm^^^G a 

m^TjkirmBmxh^. 

ims] z.(DmM(Dmi<^mmwm{zx^G aN^<^^m 
20 i$ii—^(7:>mm^^^^mm-r^fci^(Dw^^mxh^o 
mo] :i<Dmm(Dmi<Dmmmmicx^G aj^^<^^m 

[mio] z.(omm(omio:>mmmm^zx^G an-^,'=^ 
m{^^—^(omm^m^mm'ir^fzi^(Dmmmx^^. 

[(Kill] :L(omj^<Dmi(om:mmm\zx.^Gai^^^ 
mi-^y^—^(omm^m^mm'r^fz}sb(Dm'^mxhh^ 

[{2112] z.(Dmn(om2(D'mimm\zx,^G a]<^^<^ 
mw\y—^<Dmm:)^m^mnir^fzi^(Dmmmx^^. 

[{^13] ^(Dmm(Dm2(DmMWMkZX^G aN^<^ 

30 m{^^~-'^(om:m.ijmz^\^^xy^^ y-^ ^^i^^'icx. 

[1114] :i<Dmmo:>m3(r>mmmmkzx.^G au^<^ 

mw\^-^(Dmm.^m^mm't^^fz^)(DW'mmx^7^. 

[[115] >-CO^0^CO|g4 6O||J£ff^fiitC J:5G a N^>^ 

mw\^-'^(DWM-)j'ii:^mn-r^ofz^o:>W''^mxh^^o 

[[ill 6] :iCO|§0^CO^5CO^JS?F^^t3j:^G a N^^# 

?Sf$ U (7) Mit ffi ^ 1^ 5 fc CO S (11 -T;^ ^ „ 
[mil] rcO^0^CO|g6CO^lim-JCj:>5G a N^^# 
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